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1^  <rt#i  -Mr  if  viruMi  iftfL'SBi  ir 

vt''t    I    «.    '",    Uii   -I  •    7     ^    H.    lOiL  .MaBpiiiitfiy  aai 

«ttf^fU«uIa,  w^wiaJ J  viHSL  :2Ui  suits  v^j^aclif  wn  is 


ji'/  t/w^»n  tiui  fa^wa .  ac  I  -vo^  keas.  JiisfiiBS  x:m  jiiBiiit  aaix  dbsK  two 

4m«VM  -tnaMf^  v.  trt  A>4wiae  pr>£aiccii  iat  ttsi  4f«c&sna.  y^M^k^^iWh-) 
^>n  Jb«'u»,  yk0itiyjjt  t^Aniuii^  lad  ocwr  pro^KCf  are  l^«wiw  tescil^  aa^  as 
v«  irf  «lut  aitfntfufa^a^  m  im  pan  soRf  ct  catifatwtii  as^  yarthr  c»ll<ctcd 
M'   i-fiT^    «evl^    «B«i   4iKaaKid  at  ■iamWftfb    ■frr  rniphrWlm,  ke. 

'<  tfjvm  J^^-K  AM.  If  TapMT  «£  acctit  aoi  W  pMKii  IkfMgb  a 
n/*-  f^'A  ywwitkin  tnk0t  fSkA  witk  h^gmtmu  d  fcweew  aayfctWilm  and 
*  xfc//^  ^Mna^tf  ^4  mm^iifj^mycatd  Mttx  add  coai«w«  ia  iW  rranver, 
U^^W  v;s4  a  kT>>9m  oil  wkkk  ioaaa  poerie  acsd  wiik  mitrie  acid. 

i,  «*)r»^cWm  ««  fi>«ad  aiMQ^  the  ietaip«itiw>«  pyo^tto  of  earn- 
|A^/f ,  UU  y^/tf  ^f  w^'yih  ku  b«<B  paawi  orer  alioa|tlT  %utc«l  lime, 
^a4  'avUmmmh  ia  tl^  r«M^rer  ia  fine,  periMtlr  pvre  crrrtaW.    (FmaT.) 

/  ^%f/f*tLaiift  M  foand,  in  'loactitT  rarjui^  accofiiag  to  1^  ciream* 
M*%f^/*  \tA^  wK.^h  tb«  d«o>mpochjoB  lake*  ptace«  aawoftt  tke  |in>- 
4^^««  '.f  tf^.  df/  'iixt.IUtioo  of  oMx/,  oNiiniv  ie.  13^0  (GanlM^  LaaivBt) ; 
///  ////  '/'A  i»k«m  nlomioatiD;^  ga«  i«  pre|Ared  froia  tWn  ^A.  Coonel) ; 
*A  f'^'nt,  »Uft  fri*#:d  aod  dfopptd  loto  rcd-bot  cjlladeis  (Pellciier  k 
WkU^f,.  **if«hthaHn  lA  prodoecd,  npc  bj  tlw  cmrKNUAtio«  of  coa), 
I/O  I   bjr   lk«    'i^y/r/ii/^/iit^^ii   of    the   fint    formed    disUilatioii-prodacU, 
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.„ ,.j8  products  in  tie  state  of  liquM  or  vnpoiir  cnme  in  confnct 

titli  lie  tcd-liot  sides  of  t!io  retorts  (vapour-carLoiiiialion).  It  is  for 
this  reason  tLat  no  naplitbalin  is  obtained  on  <listilling  coal  in  iron 
retorts,  of  which  only  the  bottom  ia  heated,  while  the  sides  ore  protected 
from  the  heat;  or  when  the  products  of  dJetillatton  are  rcpentedly 
rectified,  or  cooled  to  — 20°;  or  acted  upon  by  chlorine  {na  Dumas 
afGrms)  (Reich echach).  Neither  is  caphtlialin  produced  by  distilling 
tarry  reHtdues  or  wood  (Reich  en  bach),  or  lif;nite  (Schwarz),  if  a  very 
8troug  heat  be  avoided.  — Naphthalin  exists  ready  fomieii  in  commercial 
eoal-tar  (Garden,  Ac);  but  not  invariably  (Lanreot),  (which  is  owing, 
not,  ua  Laurent  supposed,  to  varying  age,  but  to  the  different  modes  of 
preparation)  (Reichenbach).  Coal-tar  aonietimcs  contains  ^  of  its  weight 
of  naphthaiin,  and  sometimes  only  traces  (London  tar  contains  large 

Quantities)  (Mansfield,  Chtm.  Soc.  Qtc.  J.  1,348).  Tar  prepared  by 
istillin^  coal  in  iron  retorts  (in  the  manner  forinerly  adopted  for  the 
preparation  of  gas),  contains  but  little  naphthaiin.  If  retorts  of  Char- 
niotte  clay  are  employed  instead  of  iron,  tho  tot  contains  considerable 

Quantities  of  naphthaiin,  and  a  little  volatile  oil,  formed  eitber  by  tho 
ecomposition  of  the  unphthalin,  or  of  the  gas  itself.  (Schwarz.)  — 
Kidd  obtained  naphthaiin  by  dropping  coal-tar  upon  red- hot  iron 
cylinders.  —  Naphthaiin  is  found  in  lamp  black,  to  which  it  imparts  itt) 
peculiar  odour,  and  may  bo  separated  by  simple  distillation,  or  by  dis- 
tillation with  water.  It  ia  also  found  in  the  soot  obtained  by  the  homing 
of  wood-tai  (Reichenbach);  likewise  in  the  vapour  which  jienetratex  into 
rooms  from  leaky  stove-Quee  (Berzelius),  since  a  deposit  of  soot  is  pro- 
duced by  the  red  hot  flue.  (Reichenbach.) — Dumas  believed  that 
naphthaiin  exists  ready-formed  in  coal,  but  Reichenbach  showed  that 
this  ia  not  the  case. 

B.  By  tynthait,  from  inorganic  substances.  Siucc  oleliant  gas  may 
be  formed  from  inorganic  materials, — and  from  olefiant  gas,  alcohol  and 
then  acetic  acid  may  bo  produced,  the  modes  of  formation  of  naphthaiin 
A,  1,  2.  and  3  may  be  regarded  as  syntheses  of  this  description. 

1.  If  a  perfcctlypure  anddry  mixtare  of  bisulphideof  carbon  vapoiii; 
nfid  sulphuretted  hydrogen,  or  a  mixture  of  these  two  gases  and  carbonic 
oxide,  be  passed  over  porous  copper  or  iron  at  a  dull  red  heat,  the  pro- 
dnrta  obtained  are  :  a  little  naphthaiin  and  empyreumatio  oil,  much 
hydrogen,  marsh-gas,  and  olefiant  gas,  and  a  residue  of  sulphide  of 
copper  mixed  with  charcoal.  (Bertbelot.)  Perhaps  this  mode  of  for- 
uintion  is  identical  with  that  from  olefiant  gas  (A,  1),  olefiant  gas  being 
|)i()hahly  produced,  iu  the  first  instance  and  yielding  naphthaiin  (Carius), 
by  ila  decomposition. 

2.  When  vapour  of  dichloride  of  carbon  (viii,  160)  mixed  with 
hydrogen,  is  passed  through  a  glass  tube  filled  with  fragments  of  pumice, 
at  a  bright  red-heat,  it  yields  large  quantities  of  naphthaiin.    (Bertbelot.) 

Preparation.  Naphthaiin  ia  obtained  m  large,  but  varying  qunntitica 
I  ia  almost  useless  by-product  in  tho  distillation  of  tar  on  the  largo 
tie,  especially  of  that  from  coal ;  but  it  ia  also  a  product  of  the 
ttillation  of  wood,  lignite,  and  animal  offal.     (Cntnp.  Benienr,  xi,  13a.} 

1,  Tar  (whether  produced  from  wood,  coal,  or  animal  refuse)  Is  first 
itiUed  with  steam,  as  long  as  naphtha  {light  naphtlta),  of  sp.  gr.  ODl  at 
B  ntmost.  Is  obtained,  and  afterwanle  with  the  aid  of  heat,  whereupon 
r  and  oil  of  naphthaiin  {dead  oil,  htavj/  jiapheAa)  pass  over,  until 
il  latter  attains  a  sp.  gr,  of  0-9!),    Every  TOO  gallons  of  tho  diatilla.t'i 
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lut  obt&ined  sro  now  intimately  stirrcil  ap  with  \5  gallons  of  oil 
vitriol  (sp.  gr.  I-83)  and  allnacd  to  settle,  after  which  the  clear  upper 
liqoiil  is  decanted.  Tbia  is  stirred  ap  with  one-tenth  of  its  volume  of 
caustic  alkaii-aolation  of  sp.  gr.  1-35,  and  after  it  has  been  compIeUrly 
neutraliied,  the  whole  ia  allowed  to  acttle.  The  upper  layer  is  then 
poored  off  and  distilled  alone,  until  the  distillate  attaina  a  sp.  gr.  of  0*»4. 
If  this  first  distillate  be  now  mixed  in  a  still  with  quick  lime  (1  pound 
of  lime  to  every  gallon  of  oil),  aud  distilled  at  a  gentle  heat,  it  yields, 
first »  light  oil  till  the  sp.  gr.  reaches  091;  and  if  the  receiror  bo  then 
changed  aud  the  remainder  collected  by  itself,  and  cooled  to  —  4~  C, 
it  deposits  naphthalin,  which  may  be  puri[ie<i  by  fUtratioo  and  pressure. 
If  the  distillation  of  the  crude  oil  of  naphthalin  be  cootiuned  in  another 
etill,  u  long  as  anything  passes  over,  the  purified  heavy  oil  of  naphlbolift 
ia  obtained,  which,  if  treated  in  a  Hioiilar  manner  with  lime,  yields 
additional  qtiantity  of  naphthalin.  (G.  Shand  &  A.  Macka  "' 
1854,  No.  270;  Dinghi-pol.  J.  133,  309.) 

The  black  flaky  mosses  which  are  deposited  on  the  ground  in  places 
where  CDsl-tar  is  heated  in  open  pans  in  order  to  free  it  from  water,  enii* 
sist,  according  to  Scbwan,  of  almost  pure  uaphthulin.  Cuil-tar  which 
has  been  subjected  to  beat  in  the  abovo-men tinned  process,  yields  by 
distillation  two  oils,  one  of  which  distils  at  160^  C  and  contains  Q-AG  p.  c. 
naphthalin,  while  the  second  [lasses  over  between  IGO^  and  220°  O.  and 
contains  0-63  p.  c.  naphthalin.  Crude  tar,  which  has  not  been  previously 
healed,  yields  by  distillation,  first  a  light  oil  tui;ether  with  struugly 
ammoniafal  water;  then  between  210°  aud  230°  C,  after  the  water  has 
been  driveu  off,  so  large  a  quantity  of  naphthalin,  that  the  distillate,  if 
collected  in  a  separate  receiver,  assumes  %i  ordinary  temperatures 
the  consistence  of  butter.  (Schwari.)  —  Garden  obtained  naphthalin  by 
distilling  coal-tar,  the  naphthalin  p&ssing  over  with  the  empyreumatio 
oil.  from  which  it  was  Afterwards  deposited.  —  When  coal-tar  is  distilled, 
but  little  naphthalin  posses  over  at  first,  the  quantity  f^radualiy  increasing 
till  the  operation  is  half  over,  and  then  again  becoming  less  ;  the  greatest 
amount  passes  over  with  the  lust  portions  of  the  distillate,  insomuch 
that  these  become  completely  solid  in  the  receiver  (the  final  products 
contain  sntphur);  100  gallons  yielded  5  lbs.  naphthalin.  If  the  distillation 
be  hastened  a  larger  quantity  is  obtained ;  but  if  oil  of  vitriol  be  add«d^^ 
to  the  tar,  Utile  or  no  uapbthaliD  is  produced.    (Chamberlain). 

3.  Cual-tar  is  boiled  in  a  copper  kettle  till  all  the  water  is  driven 
(which  would  otherwise  cause  the  retort  to  crack),  and  then  distilled  in 
slaM  retort  to  half  its  bulk.  The  naphthalin  is  sepamted  from 
distillate  ;  a  by  cooliug  to  — 10''  C,  whereupon  largo  quautittea  of  nnplKJ 
thalin,  mixed  with  a  small  quantity  of  a  yellow  unctuous  substance,  u* 
deposited.  The  product  ia  collected  on  fine  linen  and  pressed.  — 6.  Th« 
following  is  a  better  method  ;  the  distillate  is  placi^l  in  a  tubulalevi 
retort  tbroagh  which  chlorino  gas  is  passed  for  four  days,  whereupoo  it 
beoomos  hot,  erolves  hydrochloric  acid  gas  and  vapours  having  an  offen- 
sive odonr  (if  the  condenser  be  cooled  to  0'  C.  those  vapoors  condcn*e  to 
a  wtne-red  liquid),  and  finally  assumes  the  dark  colour  of  tar.  "" 
product  ia  washed  with  water,  which  removes  hydrochloric  noid  and 
■moiling  bodica,  aud  distilled  aloue,  the  distillate  being  collected  in  V 
portions.  Both  of  these,  when  cooled  to  —  10"  C.  deposit  large  quanii 
of  naphthalin.     (Unront,  Ann.  C/tim.  Pkyi.  40,  S14.) 

3.  When  cmnmercial  coal-tar  oil  is  submitted  to  fractional  distil latii 
tht  portion  paaaingover  botwwn  170°  aud  190*  C.  deposits  a  <rcry 
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lount  of  n!tplit1ia)in(20Ri3.  of  oil  yields  5  lbs,)  which  may  be  collected-on 
filter,  drained,  and  dietillcfl.  (Laurent,  JV.  Ann.  Ckim.  Phy».  3,  296.) 
4.  Coal-tar  is  j>aBeed  tbroucli  red-bot  iron  tnbes,  nnd  the  thin  tar, 
ohtaineJ  by  the  condensation  of  the  vapoure,  is  distilW,  whereupon  first 
water  and  oil,  tben  napbthalin  pass  over.  (Kidd.)  —  5.  Coal-tar  (espe- 
cially sDch  as  has  been  long  exposed  to  the  air)  is  heated  with  chloiido 
of  lime,  water,  and  oil  of  vitriol.  Mnch  naphthalin  is  evolved  with  the 
steam,     (Brook.) 

Piirif  cation.  Commercial  naphthaliD,  or  uaphtbalin  prepared  by  any 
of  the  above  dcecribed  methods,  is  generally  contaminated  with  varying 
proportions  of  an  empyrcumatic  oiJ  which  turua  brown  on  eiposure  to  the 
air  (ua  well  as  by  a  yellow  nuctuous  substance,  Laurent).  To  free  naph- 
thalin  from  these  imparities,  the  following  processes  may  be  employed  : — 

a.  Sublimation.  1.  The  Baphtlmlin  is  gently  haated  in  retorts  or 
other  suitable  vessels,  and  the  vapours  are  collected  in  wooden  cbambers, 
wherein  they  condense  in  white  flakes.  (G.  Sband  &  A.  Maclean.)  — 
2.  About  half  a  pouud  of  crude  napbtbalin  is  gently  heated  for  several 
honra  on  the  sand-bath  in  a  large  porcelain  dish,  over  which  a  sheet  of 
lilter-paper  baa  been  pasted  ;  nfter  tlie  whole  has  cooled,  the  dish  is  found 
to  be  full  of  dazxliug  white  crystals  of  naphthalin.  These  are  removed 
and  the  rcinaiaing  cake  of  naphthalin  pressed  with  blotting  paper  (in 
order  to  soak  up  tlie  oil),  and  again  heated,  the  operation  being  repeated 
as  long  as  any  sublimate  is  obtained.  The  last  portion  is  yellow.  This 
is  the  only  method  of  obtaining  pure,  colourless  naphthalin.  (Otto, 
Am.  Fharm.  03,  383.) 

b.  Wruhing  with  cold  alcohol  and  reery»iallitmg  from  hot  alcohol. 
(Garden,  Laurent.)  The  most  convenient  method  is  to  put  the  powdered 
naphthalin  npon  4  or  .I  funnels  (without  paper)  placed  one  above  the 
other,  and  to  pour  the  alcohol  upon  the  uppermost ;  by  this  means  1^  lb. 
alcohol  are  sufficient  for  5  lbs.  naphthalin.     (Laurent.) 

Pniprrtift.  Brilliant  white  scales,  anft  to  the  touch.  Crystallires  in 
six-sided  tables,  (Kidd,  Cliamberlain.)  —  More  freijuently  in  rhombic 
tables  of  100°  — 105°  (Kidd).  Regular  crystals  maybe  obtained  but 
only  with  great  diiHculty,  by  sublimation  or  from  alcohol;  they  are 
rhombic  tables  of  about  122"  and  78%  the  acute  angles  being  generally 
truncated,  so  that  the  crystals  appear  hexagonal.  By  very  slow  spon- 
tiincons  evaporation  from  ether,  it  may  bo  obtained  in  crystals  which  are 
uften  of  considerable  size  and  completely  developed;  they  arc  prisms 
be) ouging  to  the  oblique  prismatio  system,  generally  like  Fig.  106,  but 
reduced  to  the  tabular  form  by  the  predominance  of  the  t-faces.  u'  :  u' 
=  82°  :  t/:  i  =  111";  w'  :  (  =  125*;  i  :  t  =  114^30'.  (Lanrent.)  — 
CrrstailiKes  from  oil  of  turpentine  in  prisms  terminated  by  pyramids. 
(Chamberlain.)  Naphthalin  when  slowly  sublimed,  forms  such  an  ex- 
tremely light  bniky  mass,  that  sometimes  i  gramme  will  fill  a  litre-fin^. 
(Haodworterb,  5,  432.)  —  Heavier  than  water  (Kidd),  Sp.gr.  lOlS 
(Ure);  1153  at  18°  (the  naphthalin  had  been  fused,  but  was  still  some- 
what porous: —  Reicbenbach)  Melts  at  84°  5'  (Garden),  between  77°  and 
)(8°  (Kidd),  at  75-5°  (Ure),  forming  an  oil  which  on  cooling  solidifies  in 
a  mnsa  consisting  of  Sexible  interlaced  lamina! ;  melts  at  79°  (Dumas),  at 

7D'2''    (H.    Kopp).  —  (The  naphlhnlLo  used  by  Kopp  for  hi!  drterminQlion  wan 
•Wtoulj  yivtci  when  it  «■«  melted  and  ollowsd  (o  Mlidi^  110717,  the  tbormoaeter 
■  coD*lanl  at  79-S°.) 
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Sp.  gr.  of  liquid  naphlhalin  at  its  molting -point  {water  at  0°  C.  beii 
inity)  =  09778  (nvernge).     The  Iroa  volume  at  8'  above  tl 
^  [loiut  is  given  by  the  fonnala: 

V  =.=  1  +  O'OOOJ*;  X  8  +  0'0000018095  «  8' 
-Speo.  vol.  =  149-2  attba  boiliog  poiDt  (calculated,  acooiding  to  Kop;] 
=  154)  (H.  Kopp).  Boils  at  210^  (Kidd),  at  2J2"  (Dumas),  at  220'' 
(Gerhardt);  lioils  constaDtly  between  2164^  and  2168°  (barometoi  at 
0'"'T4T6),  or  at  218'0'' (barometer  at  760'"")  (H.  Kopp).  (DrterroioBd 
bf    Knpp'g    msthud,    and    rectilird    ncrarding   to  the  corrections  propaied   by   lilm.] 

Sublimes  oven  at  a  low  temperalare  (Qarden),  but  more  slowly  tbau 
common  campbor  ;  heated  alone,  it  sublimes  in  brillianl  Hivkes  (Ure), 
without  provioua  fusion.  (Laurent.)  Thrown  into  a  red-hot  crucible, 
it  volatilises  nndeeompoecd,  aud  condenses  iu  the  air  in  snowy  spangle^ 
f  Laurent.)  May  be  distilled  with  water  (Ure,  ChamWlain)  j  \iUe^ 
boated  with  water,  it  rises  to  the  surface  in  oily  drops,  and  then 
evaporates  with  a  motion  similar  to  that  eshibited  by  common  camphor. 
(U,..)  ' 

Smells  aromatic,  like  the  narciisua,     (Garden  aud  others.) 
aromatic    and     pungent.     (Garden.)      Neutral    to    vegulahlo     cohmi 
(Kidd.)      Vapour-density  s=  4528  (Dumas),  4621   (average,  Woskrwt 
scnsky,  .^;wi,  /"/(.Tj-m.  2B,  e«),  446  (Natanson,  An7i.  I'harm.  03,  801). 
(.'(•nse^iuently,  I  litre  of  vapour  neighs  5-882  grammes  (Oumas),  5-938 
({ra  mince  (Woskressensky). 

FftraJif.  Oppermum.     IdDreut. 
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,.     84-2     ....     94-39    . 
..     fl-S    ....     8-ai    . 
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.  IM-I     ....  100-60     . 
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Vol            Dta^ij. 
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AiWonJInj  to  WoiknuHtnikj'*  Mialyif , 
Um  romiul*  It  C'H  (nltli  whii^h.  boitcvrr,  hii  dstenniniti'in  of  the  mpoor-dmillf  dafll 
nut  apM:    Qm.),   in  which  CMC,  niphlhalin  woald  bn  Uomnic  or  polni  "*~ 

iilrUlm,  >a>l  pr>l>ahlf  tliu)  with  pirMi>i|>hth*lia,  tchrererlte.  uul  pfreiw,  Tb 
uiult  In  Ltebi^'i  latnntarjr,  fHr  in  ths  aiernge,  941  p.  c.  C,  sail  6-I&  p.  < 
*hlcli  me  |ei  C^II*.  xfUr  making  the  cortvctioa  fot  bTdroion.  (Licbij,  1838 ;  Am, 
PliJtrm.  3S.  19.)  —  Kindi^  tupiraiwd  the  atomic  wrri^hc  of  niphilialln  lo  be  CH'i 
{whli'tk  hu  nnee  hren  foanil  tfi  br  Ihs  onljr  kdmlinibla  formnl'i) )  BerHilint  (n|ip>M«l  it  M 
W  C'*ll<)  the  Uirt  ■uppoiinan  «u  okn  nuls  'hj  Liunm  \Am.  CMtm.  Pkf.  61. 
lili.— AiV>irdia|  tti  Mitifnic,  lujibthiUo  ouj'  be  rr.str<l*il  ■•  ■  eonjioasd  of  Im 
bjdivcstVan*  i 

C»H«   -  C»H<   +   C'll', 
e.  Tb*  fotmiiioa  of  chlariiie>«itDpouDd<  vhiah  are  van 
I   formed  ft«n   olcAant   ga*   (the    diloriae    raaoTlni    Dolj   kiV 
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hjdrngeii  from  the  naphthaltn  ?)  \  h.  The  resolutinn  of  nsphthalin  ioto  compaaads 
Ot  the  two  hjdroearhani  in  the  formation  of  nitrophlhalic  acid,  C'XH'O*  snd  of 
phthatic  add.  together  with  the  camponDd  C=X<C>^  (ii,  3G0).  According  to  Kolbe,  it 
ii  h;d[ide  of  Daphtbjl  =>  C^QsH  (comp.  Jna.  Pkaroi.  76,  39.) 

Dfcompodtioni.  Naphthatin  Tieldi  b;  sublimatioa  a  liquid  whicb  ot  fint  taitei 
sweet  and  oronutic.  aflerwards  pongent,  and  from  which  a  considerahle  quantity  of  proHic 
Bcid  may  be  obl»ined !  Chatabt}-tam.)  I.  When  miphthaJiil  is  heated  in  tho 
air,  the  vapour  is  difficult  to  net  on  6re  ;  when  once  ignited,  it  hurns  very 
rapidlj  with  a  thick  sraoke.  (Kidd.)  —  2.  Napbtbalin  vapour,  passed 
over  red-hot  hydraU  of  baryta,  yields  carbonate  of  baryta  and 
hydrogen.  —  (Pelonze  and  MiUon,  Jnn.  PWm.  33,  182.)  — 3.  Chlorine 
forms  new  compounds  with  naphthalin,  heat  being  ei'olred  and  hydro- 
chloric acid  cas  produced.  (Laurent,  Ann.  C/iim.  Fhye.  J9,  214.) 
Tbo  naphthalin  melts,  but  solidiGea  again  if  the  action  of  chlorine 
be  continued  ;  the  soUd  mui  contained  44-C9  p.  c.  C,  3-13  p.  c,  H,  and  52-13  p.  c. 
CI.   correaponding   to    the    formala   C'"C1'H'    (Dumiis).      Dry    chlorine    actS    ilU- 

mediately  and  with  great  violence  at  ordinary  tern peratn res.  The  naph- 
thalin melts,  and  if  the  atrcani  of  chlorine  be  rapid,  eublimes  in  part  aa 
hi hydrochl orate  of  bichloru-uaphthalin,  while  hydrochloric  acid  is  evolved. 
The  maas  gradually  thickens,  and  becomee  like  eolidificd  olive  oil.  The 
products  formed  in  this  reaetion  are  bydrochlorate  of  chloronapbthalin, 
CCIH'.HCI,  and  bihydroohlorate  of  bicbloronaphthalin,  C"Cl'H',2HGl 
(luodifiuatioa  a  and  0) ;  by  the  further  action  of  chlorine  and  beat,  new 
(Unridee  ore  formed  from  the  first,  with  fresh  evolution  of  hydrochloric 
nl^  gas,  espeoially  bibydrochlorate  of  Irichloro naphthalin,  C'Cl'H'iSUCl. 
BMurenL)  Chlorine  replaces  the  hydrogen  of  naphthalin,  atom  for  atom. 
But  the  resulting  hydrochloric  &cid  remains  in  combination  with  the  new 
Qpdical  (cDmp.  alBovii.  21).  The  dilorine  which  theae  compounds  contain, 
P^taide  ibo  radical,  may  bo  removed  in  the  form  of  hydrochloric 
Bdd,  either  by  distillation  or  by  treatment  with  potash,  while  tho 
~)ll}or!natc(l  radicals  thus  set  free  cannot  be  further  decosipoacd  by  dis- 
tillation or  by  treatment  with  pntaali.  (Laurent)  If  these  radicius  are 
ngain  treated  with  chlorine,  the  hydrochl orates  of  new  radicals,  richer  in 
chlorine  are  formed,  which,  is  their  turn,  may  be  set  free  by  distillation 
or  treatment  with  potash,  and  are  finally  converted  by  chlorine  into 
perch  loronaph  thai  in.  (Laurent.)  The  number  of  the  chlorinc-com  pounds 
obtained  by  Laurent  is  very  much  increased  by  the  fact  that  idmoet  all 
of  them  vary  in  physical  properties  when  prepared  In  difierent  ways, 
[Thin  teems  to  be  frequently  csiueil  by  impurities.)  (Cariui.)  Besides  such 
radicals  and  their  hydrochl  orates  as  only  contain  whole  atoms  of  CI  and 
H  to  20  At.  C,  others  are  described  by  I^urent,  containing  a  fractionaJ 
number  of  CI  and  H  atoms,  aa  well  as  Br  and  H,  or  ClBr  and  H  together ; 
tho  whole  of  these  are  probably  mixtures  of  two  or  more  compounds. 
(CnrinH.)  Several  of  these  radicals,  and  likewise  their  hydrocblorBles, 
bear  a  great  resemblance  to  one  another ;  thus  bibyorochlorate  of 
bichloronaphthalin  and  bihydroohlorate  of  trichloronapbthalin  (the  tatter 
reciystallised  from  alcohol)  are  isomorphous.  (Ltinrent,)  Laurent  dis- 
tingnisbee  the  isomeric  compounds  of  like  composition  by  the  letters 
A,  B,  Ate.,  and  even  compounds  of  differont  composition,  when  agreeing 
in  certain  properties,  (.  (/.,  crystalline  form,  are  denoted  bv  the  same 
Icllcrs.  Thus  all  radicals  marked  A  are  soft,  like  wax,  and  crystallise 
m  regular  six-sided  prisms  of  120".     (Laurent,  En.  Seient.  14,  74.) 

4.    Bromine    acts    violently    upou    naphthalm,    with  rise  of    tem- 
ttare   and   orolutton   of   hyd^bromic    acid,  leaving  oily   biomo- 
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naphthalia.  Ftom  tlili  it  ippcin  thnt  the  bromine  repUcM  the  hydrogen,  chito 
the  fnr  tiidic«l  ii  formed  with  CTalntion  of  hydrobromic  aai.     (Laaretit.)      B^    thfl 

further  action  of  bromine  upon  bromonaphtLalin,  hydrubromio  acid  antl 
bi-  or  trl-bromotiapbtbalin  are  formed,  and  from  the  latter,  tbo  bydn>< 
brotnates  C"Br*H\sHBr,  and  C»Br*H*,HBr  (from  whicb  the  radical 
C"Br*H'  may  be  separated  by  distillation  or  by  potaeh),  and  aa  tbe  final 
product  of  tbe  action  of  bromine,  bihydrobromate  of  pentabromonapb- 
tbalin  ia  formed  —  C"Br'H',2HBr.  (Laurent.)  The  bromine -coin  pound  a 
generally  bear  a  great  resemblance  to  oue  anotber  and  to  tbe  chlorine- 
compounds,  f.  ff.,  isomorphism,  and  like  tbeso  last,  occur  in  different 
iflomerio  modifications  (Laurent.)  The  chtorine-coni pounds  which  still 
contain  hydrogen,  are  converted  by  bromine  into  rodicab  containing  both 
bromino  and  chlorine,  or  into  their  hjdrochl orates  and  hydrobromates. 
On  tbe  other  hand,  by  the  action  of  chlorine  on  the  bromine  compounds, 
the  hydrochlorates  of  radicals  containing  bromine  (or  bromine  and 
cblorine)  are  obtained  ;  but  tbe  latter,  as  well  as  tho  radicals  which  may 
be  separated  from  them,  arc  not  identical  with  those  obtained  by  the 
action  of  bromine  on  tbe  chlorine'COmponndf,  but  isomeric,  &nd  generally 
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isomorphous  with  them  at  tbe  same  time.  (Laurent.)  —  5.  Napbtbalin 
melts  with  iodint  at  a  gentle  heat  to  a  brown  liquid,  which  eolidiSca  to 
a  grapbitoVdal  mosd  on  cooling,  dissolves  readily  in  alcohol,  and  is  prc«- 
pitated  therefrom  by  water.  (Hre.)  Iodine  is  without  action  upon 
najihthalin  ;  on  warming  tlicin  together,  they  melt,  but  sajmratc  on 
cooling.  (Laurent.)  Phosphorus,  sulphur,  and  chloride  of  carbon  an) 
equally  inert  with  naphthalin.  (Laurent.)  6.  ffj/droehlorie  aeUl  doo« 
not  act  on  naphthalin  (Reichenbach);  it  dissolves  naphthalin,  and  sstnmca 
a  dark  colour.  (Lbwig.  Chemit  dfr.  org.  F«*.  2nd,  pt.  2,  865.)  — 
7.  Vhloridf  of  Sulphur  (which  1)  heated  with  naphthalin,  producuB 
bichloronapbthalin,  with  separation  of  plastic  sulphur  and  evolution  of 
lijdrochloric  acid  gas.  (Laurent.)  —  8,  Cyanogtn  does  not  act  upon 
naphthalin.  If  chlorine  gas  bo  passed  over  a  powdered  mixture  of 
naphthalin  and  cyanide  of  mercury  niade  into  a  paste  with  iveak  alcohol, 
an  odour  of  chloride  of  cyanocen  is  evolved,  mercurous  chloride  is  formed, 
and  the  napbtlialin  is  replaced  by  a  yellow  oil  whicb  is  partly  diuolved 
and  may  bo  precipitated  by  water,  (Laurent)  —  9.  A  mixture  of  hiehr^ 
mod*  of  potaA  attd  lulp/iuric  (or  hydrncfiloric)  aeU,  acts  but  slightly  on 
naphthalin,  if  much  water  is  present;  but  if  tho  quantity  of  water  be 
■mall,  B  violent  action  takes  place,  and  the  unphtbalin  is  partly  conrerled 
into  napbthesic  acid  (CH'O').  (Laurent,  Ar«.  jctnif.  14,  SCO).  — Acconling 
to  MiolhEr  ititteincnl  of  L<urcut  (Qmiji.  rntrf.  2\,  3£).  i  Iwautifal  roic^oloured  lub- 
■t*nc«  b  formed  in  the  *bo*e  mintier.  lis.,  Cirminsphthone ;  C"H*0*,  lolnble  id  ilkili* 
•nd  repitdultaied  by  icidi. 

10.  Strong  nitric  acid  does  not  act  upon  naphthatin  in  the  cold 
(Lanront);  it  forma  nitronaphthalin,  in  the  course  of  5  or  C  days,  without 
ovolulion  of  red  vapouw.  (Piria,  ^.  Ann.  Ckim  J'hy,.  31,  217).  On 
gently  warming  the  liquid,  a  brown  oil  is  formed,  which  afterwards  di»- 
solves;  tho  liquid  on  cooling  deposits  yellow  crystals  (Garden),  readily 
dccompoeiblo  and  in  flammable.  (Kidd.)  Naphthalin  evolves  red  va]>our8 
on  Wiling  with  nitrio  acid,  and  forms  a  mixture  of  nitronaphthalin  and 
an  oil.  which  floats  on  tho  liquid  in  the  Buid  form ;  henoo  I  At.  II  in  the 
naiihthalin  is  replaced  by  1   At.  0,  with  formation  »f  water,  aud  the 


^M  resulting  compound  then  combines  with  the  residue  of  tbe  nitric  acid  :       ^H 

^1  CII'   4-   NO>   -   (CII'O   +   NO']   *    ilO  (Uuront}.  ^M 

^^L       Od  continuing  tho  boiling  with  nitric  acid,  binitronaflitlialin,  C"X'1{^^| 
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,  _ .  .ilironapbiluilKiBe  C^X'-"!!''')  is  produced.  (Lauront.)  By  boiling 
with  nitric  ariil  for  eevernl  ''ays,  tertiitmnapbthnlin,  C^X'H',  nitro- 
uaphtliale,  phtbalic  ami  ox.ilic  acids  (Laureat),  and  nitroph  ilia  lie  acid 
(Marignac,  Lanrent)  arc  formed. 

1 1.  Nitrous  acid  acts  violently  in  the  cold  and  forms  nitronaplilbaliu 
and  an  oil.  —  1  ^.  Aqua  rfffia  acts  elovrly  in  (lie  cold  ;  iu  tliis  reaction,  an 
oil  is  formed,  which  by  distillation  leaves  a  residue  of  carbon,  and  yields 
a  distillate  of  nitToraphthalin  and  an  nil. 

13.  Oil  of  vitriol  disBolves  naphtbalin  very  slowly  in  the  cold,  fonniug 
n  brown  liquid  (Reichciibaoh)  ;  at  a  moderate  heat,  eulphonaphthalic 
ncid  is  formed,  and  another  acid,  which  is  distinjjuislied  from  the  first  by 
the  fact  that  its  talta  do  not  burn  with  flame.  (Faraday.)  Oil  of  vitriol, 
when  gently  n-armed,  disBolvcs  naphthnlin  without  evolntion  of  snl- 
phurous  acid,  and  forms  a  brownish  red  liquid,  which,  after  complete 
saturation  with  naphthalin,  is  clear  and  viscid  when  cold.  Water 
precipitates  from  the  solution  unaltered  naphthalin,  together  with 
eulpbonaphthalin  and  a  little  snlphonaphtbalidc,  whilo  the  solution 
contains  snlpbonapbthalic  acid,  C'°H*,2S0*,  and  bieulpbonaphthalic  ncid, 
C"H',4S0',  and  acquires  a  red  colour.     (Berzelius.) 

With  tulphui-ic  oTihydride,  naphthalin  melts  to  a  dark  red  mosa, 
which  turns  blackish -green,  and  contains  principally  sulphonaphtholio 
acid  (Liehig  and  Wiihlcr) ;  in  this  reaction,  sulpburouH  acid  is  always 
evolved,  even  when  naphthalin  is  placed  with  sulphuric  anhydride  under 
a  bell-jar;  the  product^  are  the  same  as  those  obbiiucd  by  the  action  of 
sulpharic  acid  ;  only  the  colouring  matter,  bisulphoraphthnlic  acid,  and 
Eulphonaphthalide  are  formed  in  larger  quantity,  and  hypos ulphoglu tic 
acid  is  likewise  obtained.     (Berzelius.) 

Warmed  with  phogpkoric  anhydride,  naphthalin  volatiliies  unchanged 
(Laurent);  it  is  not  attacked  by  concentrated  acetic  or  oxalic  acid;  or 
l>y  eav^tie  polaih-solulion  even  on  boiling  (Reich  en  bach) ;  or  by  fusud 
}>ol«ftiiim  (Laurent). 

14.  When  equal  parts  of  naphthalin  and  fat  are  exposed  to  the  air 
for  a  week,  the  mixture  absorbs  oxygen,  which,  together  with  part  of  tho 
oxygen  of  the  fat,  is  taken  up  by  tlio  naphthalin,  giving  rise  to  naph- 
tholcic  acid  and  a,  hydrocarbon  ;  at  the  same  time,  a  little  carbonic  acid  ia 
evolved  and  the  mixture  turns  black.  Naphtboleic  acid,  extracted  from 
the  mixture  by  ctlier,  is  a  semi-Huirl  body  becoming  fluid  at  SO"  C, 
yellowish,  and  trausparcnt,  and  smclla  like  crude  naphthalin;  it  contains 
»;,j-65  p.  o.  C,  14-22  H,  and  20-13  0,  and  forms  soaps  with  the  alkalis, 
uncry stall isablo  salts  with  baryta,  fitrontia,  lime,  lead,  copper,  and  silver; 
and  decomposes  partly  at  75',  evolviug  strung  sufibcating  vapour?, 
(^Boeaignon.)  It  is  rancid  fat.  (Gm.) — The  hydrocarbon  remains  iu 
the  residue  when  the  mixture  is  extracted  with  etiier,  and  is  puriSed  by 
washing  with  ether,  pressing  between  blotting  paper,  and  cryGtalliaing 
from  boiling  alcohol.  Forms  thick  silky  flakes,  soft  to  the  touch, 
«uftoning  between  the  fingers,  its  consirtence  varying  according  to  tho 
nature  of  the  fat;  contains  C  and  H  iu  the  proportion  of  2:2'S  (lias not 
brta  tMijcti'.)  (Rosslgnon,  Compt.  rend.  14,  61.)  —  It  is  imparo 
naphthalin.     (Gmelin.) 

Combinations.     1.  Naphthalin  does  not  dissolve  in  cold  water,  ot  in 
aqueous  alcohol.     (Garden.)     It  dissolves  slightly  in  boiling  water;  tho 
nolution  deposits  most  of  tho  naphthalin  on  coolinc,  but  remains  turbid, 
'  '    tfa&t  state  passes  through  the  filler.     (Kidd^—  2.  Dissolves  very 
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«^  •^A.^'  (Wtusi.  l«^eM-itui£i.  ii»  fltuici's  iL  4  iBL  ktt  aktt^l 
i>?^u  ^  irv>.«a^  I  wIiL  ?^^73aJiizts  irmnr  "Xk  ^annffni  JL  II  ftt-.  TJeUi 
I.'^.    iTT^ai*,       XiUL    — *.    2l   £fr«--  i:   oiaBirns  vim  laftSr  (bid, 

^        —      »  ^       . 

'4«</;V     ij0^      Cl9fi«?     CCScCK     'WTSL     1C4C1C    3SC     BUHIC 

^  .'MHvt%«»  n  VAA  iM  -ijr  cttL  rtotiur  'frgrnn.  jl  m  0"' iarsflifw, 
tMF  «nn«i}^rw*im  iullmi'  4:?^.  bul  '^tf  lioc  «"tir;mi    oL  omixii^  jwii  fine 

^^rjrj0^  tfiuVtr  u  ^««st:«(cr  ubL  JL  riMC  ««ZnB-iuL      Tiii'iiriiiiiftMrt  ) 

jkU0Otitutt  a  iftuiemift  fl^rfera^     .'SostiBL       Zibb  sis  imbc^  flBMuJiHi- 

»  i:»iiKii.«^    a   ▼Hm.  hiruiiiJL     ir  3l  itsngu      sue  "^  Jiiinnr  j^Iow 

i^M^X09  v'tu^   «wn£vt  uL  smimiir  is*  'vboihl  "nsx.  &  is&  n^sohol, 

i>ni\**  >wm>it  vtnv«»n.  luicjx^r  J^^'BL.  s&£  c=if>£  ij  ii^mwih  n»  tke  nir, 

):    ^tii*  ^AmiiAtmit  i»  irKtncasBt  n  xcnm.  'g***^'^**'  <rvvi3»  ^un  tKocn 

'Uifvtxti^ei,  u^j'jv.utu^  w   J    -riHii  liijt  ou'iL-sixz^at  wrnawm  «£  sayikiKiAiin 

<n  ■  «4-  '.i  V  «J««uf  \nacbr^j^lA'.*w  Ij:xj£  uic  k  a*  JKBe  caDe  erv&ri::;  n 
ii)r:«i  ti^^iuuxn      Tt  j»  'mn^rirfsiLj  QfiriiBa*iinK  ijcvwi  wiser,  wliidi 

i4a}ni'4ii»iii  jiHaaitj^  sif  n.  x)^«iL?  :  i^ersr^ttii^ttm  iiia«mifot  aeBkLAf  ol  tke 
4Amj^ut«f.  lii^t  vtTAzii^  fruxL  T^  flt-avf  fticx&uL.     h  TTtt^g  nil  iu  pkrio 
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Jppemdix  to  SapUudiM. 

A.   MetanaphthaHiL   C»H«. 

UtMkn,     (Jf/mfft.  rend.  6,  4<50  ;  /'o^^.  44,  110  ;  J.  pr.  Ckem.  14,  211. 
tUltmrim.     (f'ctkli«r  ma  Walter.) 

ytftnuLl'tim,  Fottod  nceoropnnying  naphthnlin  in  the  Ur  formed  when 
illomltiMtiri/ K^M  \n  jircpared  Ky  dropping  meltetl  pine-resin  into  red-hot 
\fii%%  ^ylifi'lfrf^  ;  it  prohahljr  cxiatu  abo  in  many  other  empjreumatio 
pr'/'l»j*l<      nvil«;li«;r  h  Walter.) 

Vftimrai'ym.     Reflin  if  submitted  to  difttillation ;  the  buttery  masa 

ftl(  fir«r  toward*  the  end  i«  collected  apart ;  all  adhering  liquid  ia 

id  M  ovtupletelj  a«  poaiblo  by  prewuie  between  blotting  paper; 
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C»il' _ 128  ..,.  100-00  100-J4  ....  lOO'l 


BODIES  ISOMERIC  WITH  NAPIITHAUN,  &C,  U 

tba  reaidue  is  dissolved  in  absolote  alcoliol.  The  solution,  treated 
with  animal  charcoal  at  a  tempemturo  a  little  above  40'  C,  then  filtered 
and  allowed  to  cool,  yields  crystals  of  metanaphthalin,  which  may  ba 
[lurlBed  by  repeated  recryatalliaation.     (PelletJer  &  Walter.) 

Properties.     White  nacreous  crystalline  flakes,  nnctuous  to  the  touch, 

having  a  feeble  odour  of  wax  but  do  taetc.     Melts  at  67"  C. ;   distila 

over  at  33o'  as  an  oil,  which  solidifies  \a  a  crystalline  mass  on  cooling. 

^-Jfjiaffected  by  light  and  air.     (PcUetior  &  Walter.) 

According  to  Damas,  ttie  (brmula  is  pcrfaap*  C^H".  which  raqoirea  93-3  p.  o.  C 
and  G-8  p.  c.  H. 

Decompoaititni.  1.  Metanaphthalia  is  not  acted  upon  by  ii<jueou9 
clilorine,  but  if  chlorlue  gas  be  passed  into  the  melted  substance,  it  is 
converted,  with  evolatiua  of  hydrochloric  acid  gas,  into  a  green  reaiu, 
which  ia  not  crystal! iaablc,  and  ia  still  less  soluble  in  absolute  alcohol 
than  melaoaphthalln.  (Pelletior  Ji  Walter.)  ^ — '2.  Cold  nitric  acid  acta 
but  slightly  u[)on  raetanaphtltalia  ;  heated  acid  converts  it  into  an  ochrc- 
yeiluw  resin  which  decomposes  by  heat,  without  volatilialng.  (This 
distiuguishes  it  from  naphtbalin.)  (PcUetler  and  Walter.)  3.  Oil  of 
vitriol  does  not  act  io  the  cold  or  on  gently  warmiog ;  but  if  nicta- 
naphlhalin  ho  boiled  with  a.  large  excess  of  oil  of  vitriol,  it  bccomoa 
carboDixed.  No  sulphometanaphthalic  acid  appears  to  be  formed  in  Ihia 
reaction.     (Pelletier  &  Walter.) 

Combinations.  Insoluble  in  imler.  —  Dissolves  mlphur  by  heaf. 
(Pelletier  &  Walter.)  —  Metanaphthalin  is  not  attacked  by  potassium  or 
by  other  metals ;  neither  does  it  combine  with  the  alkalis. — Dissolveii 
slightly  in  cold,  and  very  abundantly  in  hot  alcohol,  crystallising  there- 
from on  cooling;  it  is  stJU  more  soluble  in  ether  (panvnuphthaliu  is 
insoluble  ta  ether),  and  most  soluble  in  roek-oil,  oil  of  litrpenline,  and 
other  kt/drooarhoni.     (Pelletier  &  Walter.) 


B.  Bodies  isomeric  with  Naphthalin,  and  obtained  by  the 

»dry  distillation  of  the  Benzoates. 
DRSNT  A  Chanobl.     Compt.  chim.  1840,  ]  17  ;  J-  pr.  Cheni.  16,  510  ; 
Litbig  &.  Kopp'i  Jahstb.  1849,  326. 
tscML.     Compt.  Mm.   1849,  87  ;  Compt.  rend.  28,  83 ;  Imtif.  1849, 
19;  Jnn.  Phaitn.   73,  279;  Pharm.   Cmtr.   1849,  216;  Liebig  & 
Sopp'i  jahrftb,  1840,  326  ;  Further,  Compt.  ehiju.  1851,  85  ;  Ann. 
■Pharm.  80,  285  ;  J.  pi:  Chtm.  53,  252  ;  Litbiff  &  Kopp't  Jaliresb. 
1651.  432. 
List  Ac  Limphicht.     Ann.  Phanii.  90,  209. 


a.  Ugdrocarboa  C?°H%  mdUii^  ai  02^ 
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Fant^iam.     ¥mmti  tegetber  vitL  &.  in  tte  prafnntioa  of  benioiM^I 
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tti  teMtber  vitL  &.  in  Mm  prafnntif 
(zii,  40).  by  the  dnr  dWtil&lfaB  of  beuMle  ti  Ebs  ;  on  rMtifying  tba 
CT«^  'H^  *  "^  *  ***  o^t^iiml  IB  ike  portion  wiiek  yiwi  over  up 
toStS'  C,  beCore  ibe  hatmeme. — a.  Ksd  At  ara  iatlMetm  BMOddMy  pro- 
ol  bennse  (C&aBDsL) 


Tbe  Tarioiu  ptodaets  inm  tbe  dry  ^MtiltotioD  i 
bwnoatV  of  Hmo  bto  dJMotred  is  oil  of  ritriol,  whereapon  the  byilro- 
«nb«H  a  liMs  abMnt  mntiiitlj  to  tbe  rat&ce  of  die  liquid.  T' ' 
MUtHMS  M  nawred,  waalMd  with  <nder,  repeatedly  presud  betni 
bloUiag  papCTr  Mid  reoTstaiUMd  ooca  or  twice  fiwa  boiling  alcohol. 
(ClwKel.) 

Prop«rfu».     CrjretallisM  raadily  in  fine  needlei^  melts  at  9t% 
VoUttlkm  U  abigb  temperature  onljr  (Cbanoel). 


1 


Di«o)TeB  more  readily  in  aloAoi  and  in  ftA^r,  than  b.  (Chaned.) 
b.  fffdrwxition  C"H',  meUmg  at  65°. 

/'orvudum.  (Camp.  p.  II.)  2.  By  passing  the  raponr  of  Iwn- 
toate  of  ammonia  over  red-hot  baryta,  much  benioaitrile,  C"NH* 
(xii,  181)  bcine  at  the  some  lime  produced.  (Laarent  A  Chancel.^ — ■ 
3.  By  the  dry  distillation  bfbentoate  of  ptitadb.  (Chancel).  —  4.  Wbou 
tx^toate  of  copper  U  sobmltted  to  dry  distillation  (nc  lii,  43).  the  prudiicta 
tbere  meationed  are  obtained,  together  with  an  oil  boiling  at  260° 
which,  by  beating  with  oil  of  vitriol,  is  reeolved  ioto  eulpDO-carbolio 
acid  and  cryrtala,  the  Uttlet  separating  ont  aa  tbo  aolphnric  acid  Mlution 
cool*,  and  more  completely  hy  the  addition  of  water.  These  crystal! 
sppear  to  be  identical  with  Chancel's  hydrocarbon  6.  (List  &  Limpricht.) 

I'reparMion.  1.  The  following  is  the  best  method.  When  bonioate 
of  lime  is  mixed  with  polasb-lime,  and  submitted  to  dry  dietitlatifin,  a 
Kilntion  of  b  in  bensene  is  obtained.  The  solvent  is  removed  by  distil- 
lation in  a  water  bath,  and  the  residue  is  purified  by  crystallisation  from 
alcohol  (Chancel),  —  The  vapour  of  bcnioate  of  unmonia  is  passed 
throogb  a  tube  containing  red-hot  baryta,  and  the  small  quantity  of 
riyal^  obtained  together  with  benionitrile,  is  purified  by  niblimatioii 
and  ei;st»lli«tion  from  alcohol.     (Laurent  &  Chaucel.)] 

Propertin.      CoIourteM    (nacreous,   iridescent    (List    &    Limprtrht)j 
bnino!,  crystallising  with  difficulty,  and  melting  at  (<d^  (69*  accordiu 
lo  List  A  Limpricht).     Volatilises  without  decomposition  at  a  very  Xii^ 
'^ipi-nUure.    (Ijinre&t  A  Cbaoccl).    Has  a  faiat  agreeable  smell  oi  rw 
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Cliancel.     Ijiarmt  &        LUt  & 
armgt.      Clisncd.      Limprirrbt. 

...     S3-54  ....     S3-9     ....     93-41 

..       6-47  ....       6-*     ....      C-K6 
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FomiB  a  crystal liaable  Bnbstauco  with  bromine  (tlia  distinguishes  it 

a  naphthalin).     (Clmncel.) 

It  is  far  less  soluble  iu  alcohol  and  in  ttliev  than  a.     (Chuiicel,) 


Conjugated  compoumlt  of  the  mcdeus  C"H'. 


Sulphonaphthalic  Acid. 


Faridat.     Phil.  Trant.   1826,  IMj  Seha.   47,  355  and  *S9 ;  Extr. 

I'oyg.'!,  104. 
BriRZELiDs.     7'ojy.  44,  377  ;  Ann.  Pharm.  28,  0  ;  ahatr.  £«■?.  Jahruh, 

18,  468. 
Regnaolt.     Jnn.  CXim.  7**?*.  65,  87  ;  J.  j»:  Chem.  12,  9D. 
IjEBIO  &  WiJULEB.      /"(^J.  24,  169. 
ORKaoay.     Ann.  Phann.  22,  272. 

tWiiaLER.     Ann.  Pharm.  37,  197. 
liAnBENT.     Compt.rend.  21,33;  Compl.  rfim.  1849,  390 ;  E\It.  Jtm. 
I    Pha,-m.  72,  297. 
Sulf/honoiihlAalie acid (_Paniixj)i  Hj/pomlphimaphikaUi: aeid  (Berxeliaa);  Sul/iio- 
MpAfAoBie  aeid  (Liurcut)  i  DUhiananapMkylii!  acid  (Kulbe),  —  Pint  prepued  rnid 
inidtigaced  bjr  Firadaj. 


Prodnced  by  melting  napbthalin  witli  oil  of  vitriol 
(Faraday),  or  vith  sulphuric  anhydride  (Lieblj;  &  W&hler),  or  wkh 
Nordhausen  sulphuric  acid,  —  bUulphonaphtballc  acid,  sulpbonnpbtbiiliii, 
eulphouaph  thai  Ides,  and  a  red  colouring  natter,  being  iu  all  easva  i,imnl- 

taueously  formed.  (Berzeliua.)  —  The  lait  four  products  nrc  oblained  in  larger 
i|iuntitji  oben  Naidhiuua  auliiburic  acid  or  sulpburii:  ■nhfJriile  ia  eaiployed  (in 
which  nae  hjpainlphoglutic  acid  ia  formed,  and  lulphuiaiu  acid  ii  alines  evalTed).  tho 
praportioa  increaiing  with  the  violence  of  Ihe  reaction.  (Benieliui).  —  Wbiin  oil  of 
vitriol  ii  emplojed,  a  particolar  acid  ia  likewiae  formed,  yielding  with  bar;U,  Paradaj'd 
iMOo/flrrinjr  iarj/la-ialt.  (Farada}.)  RegnsulE  did  not  obtain  Ibis  lalt,  but  Berieliui 
produced  it  id  amall  qaantii)'.  —  If  an  cieeia  of  aulpburic  anhydride  ia  employed,  no 
undccompoacd  aaphthatia  is  left.  (Liebig  &  WObler.)  If  oil  of  vitriol  ia  uaed,  ibe 
■hole  of  the  aulpburic  acid  does  not  pou  into  combination,  erea  when  the  nagihtlinlin 
ii  in  eiceaa  and  the  miiCure  ia  warmed  for  aevarai  boura  (Faraday) ;  on  the  contrary, 
when  M  Btoma  of  boiled  oil  of  Tilnol  are  diguted  at  100°  C,  for  12  houra,  with  an 
eiPCM  of  napblbalin,  5  At.  of  lulphooaphthalic  acid  at  the  moat  are  formed,  and  thero 
remain  4  AC.  of  3|-h;drBted  lulphurie  acid,  which  ia  no  longer  capable  of  forming 
aalphoiuphthalic  acid.  Bi-  and  even  tethydrutvd  aulphniic  acid  itill  form  a  certain 
quautily  of  lulphooaphthalic  acid.      (Regaaull.) 

Preparation.     A.     Free  acid.     I.  Tho  thick  liquid  which  !a  obtainod 
by  oaturatlug  the  moet  highly  concentrated  oil  of  vitriol  at  90°  with 


>4  v:*rszi^ziz  nacrrrm?  r? 

i*:'-::aai-'3.  ni  &>»  i*.-   silSLr^  ▼2«-i   k-it  frna  de  mir.  if  illwed  to 

«-  -  ■■■?  li**  ii^^T  i*^-ui  'wra.  &  Irniff 
«^  ?  »!#  <  &  i^vimm  ZLMt^  mbL  -3^  it 


>^.'     /ianfttarr     .-»!&: -^ji;r    lift   *sr*&  :c  s^sutj? 
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vi  -r  '/  vu^tr.  viu*,7»^«j  zL-:«  of  u«  excetf  cf  £Af4ikalia  i^ad  t&e  rest 
',n  \r.\^rf  '„  i-^-,i  ;.•  f  r»*rIp::Aiei.  ifier  vr:<^  IM  Il'«|ui  i$  dilsted  with 
»M^.\  w^'Af  uv:  :L-<^i'JrLixei  villi  cftzl<:-CAt«  c/ bu^^  vbenrapon  Uie 
*i  yv.  *A'A!f fcr/;i  ',f  *M  ..--,^  i  cciEpI«ftlT  diapf«ar&    Tbe  vboJe  is  thca 

«/  ^.*uA  v/  w.«,tj  •>£«'.     jLe  £IureU  sclutica  jield*  oa  eraponikn  sul- 

2r.  ,*^apc*tL4Uiii  u  <ii7tet«4  with 't  pts.  oil  of  vitriol  licCweeii  70^  aid 
>^;'  fv/  «^r^nii  Logn,  a&d  the  reecltin?  d^rk-red  solatioa  is  dilated  with 
M<iV/^  r>r'j*/%i.2«d  «itL  carbonate  of  loirta.  filtered  hot,  and  cnn&tAlliwd 
l/y  v^,«;f.;r.  ll«  Rotber-liqaor  jield^  naore  crrstals  on  ermporation,  and 
%u  fKn-A'itM  on  tL<!;  filter  when  boiled  with  water,  likewise  Tield  a  littlo 
»*//r^  *A  tb«  cam^s  aalt.     The  barjta-talt  is  purified  bj  recrjstalUsation. 

^  7V'^  '/<!<  nuth/Ml,  Naphthalin,  freed  from  water  by  melting  at 
\W,  14  added  in  tmall  portions  to  oil  of  vitriol  which  has  been  distilled 
ftfi'l  \>*:t(tini\y  dried  bjr  prolonged  beating,  and  the  whole  heated  in  a  water 
Ull<  t//  100'  C.  (Ik/  Wohler),  whereopon  the  naphthalin  melt«,  and 
diwK#lvM,  without  evolution  of  gas,  forming  a  jellowish  red  solution 
Nttfihtkalin  in  rontinuallr  added  till  the  liquid,  aYter  being  wanned  for 
liftlf  sfi  hour,  de|>o«iit4  undccomposed  naphthalin  when  diluted  with  water; 
fnnUt  MMitfon  u  •oprriluoof.  The  liquid,  which  when  cool  is  homo^neonsy 
ff-d  and  vincid,  in  diluted,  and  the  naphthalin,  part  of  which  is  deposited 
iniifiA<liaU;ljr  and  the  rest  in  the  form  of  scales  on  cooling,  is  separated 
bjr  filtration.    TIic  rnMoe  on  tbe  filter  partly  diisolrefl  in  tbe  wash-water  (tbe  solable 

If/fti'iri  My\»raf  to  ri,Mini  of  iiii|ihtlialin  togetber  with  lulpboDapbtbalic  acid.)      Tho 
iri^lil   lifoHii  yirllow  fiitratu  contains  sulphouaputholic  acid,  bisulpho- 
Iiu|flitlin)i4:  acid,  free  sulphuric  acid  and  a  red  colouring  matter.     To 
purifv  ilio  lirrt  tw«i  and  to  scporato  them  from  one  another,  cither  of 
yliowiiig  nicllio<lN  way  be  adopted,    (a.)  The  impure  acids  aro 
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itnrated  wilh  carbonate  of  liaryla  ;  the  baryta  is  precipitated  from  tlie 
iiJtratc  bj  suipbniic  acid,  wlierpiipon  the  red  colouring  matter  is  likewise 
precipitated;  aud  tlie  now  colourless  filtrate  Js  again  raturated  ivith 
<?arbouate  of  baryta,  filtered,  concentrated  by  evaporation,  and  mixed 
nith  twice  it9  rolume  of  alcobol,  wbereupoD  tue  mixture  bccomea  turbid, 
and  deposits  for  several  bourg  a  pulverulent  precipitate  of  bisnlphooapb- 
tlialic  acid.  Tbe  greatest  part  of  the  alcobol  is  then  distilled  off  from 
the  residual  Bolatioii,  wbicli  on  cooling  deposits  part  of  tbe  suplbonapb- 
tbalate  in  brilliant  sealea.  On  evaporating  down  tbe  inotber-liqnor  and 
adding-  alcobol,  a  fresb  portion  of  tbe  nearly  insoluble  bisulphooaplitlialin 
is  deposited ;  and  tlie  filtrate,  wbicb  wbcn  treated  witb  acetate  of  lead 
gives  only  a  sligbt  precipitate  after  long  staodiog,  deposits  sulpbonajdi- 
Ibalnte  of  baryta  in  scaleH.  —  (6.)  Tbe  impure  acida  are  completely 
freed  from  enlphuric  acid  by  carbonate  of  baryta,  and  the  solution  only 
half  neutralized  witb  carbonate  of  baryta,  wbereupon  the  liquid  solidifies 
in  a  tbiek  mass  of  smalt  scaly  crystals.  In  IhU  tnoaner,  onij  tlie  itrnnger 
iii]))baDaphtlirilic  add  is  neutralUed  of  trbich  tbe  bnrftn-vilt  bdag,  almait  Insolable  in 
the  cold  acid  lic|uid,  ii  separated;  but  if  the  nhole  were  camplrtely  iiRutraliied  or 
mpftlj  iTBroieJ,  the  predpitnte  wouid  redlMohe.  The  salt  13  Collected  on  0, 
filter,  washed  witb  cold  -water,  and  dissolved  to  sataration  in  boiling 
^jrater,  from  wbiob  it  crystallises  in  scales  on  cooling.  In  this  way,  pnre 
fihlphonaphthalate  of  baryta  is  obtained  (the  eoneeDtraCed  lolutinn  of  whieli  Is 

it  rredpitaCed  bj  alcobol,  and  only  after  ceiersl  days  bjr  icetate  of  lead),  blsullilli 

Ipbtbalio ■  "       '■     ' 


tepiitbalio  acid  remaining  in  soliition.     (Bcrzclius.) 

h.  With  Sulp/imic  Anhydride.  Tbe  rnponr  of  sulphuric  anhydride 
Is  passed  into  a  receiver,  wherein  napbthalin  is  kept  in  fuEJon.  The 
mass,  which  at  first  tarns  red,  and  afterwards  dark  brown,  is  dissolved  in 
boiling  water,  and  the  napbthalin,  which  partly  solidifies  on  the  surface, 
and  partly  crystallises  out  on  cooling,  is  separated  by  filtration.  The 
sulphonapbthalic  and  biaulpbonapbtbalic  acids  thus  obtained,  arc  puriGed 
and  separated  by  methods  a  or  b. 

^  Proprrtits.  Known  only  as  a  biiiydrated  acid,  —  WTiif*,  solid  mans, 
and  brittle  when  completely  dry.  (Faraday.)  Solidifies  in  an 
jular  crystalline  mass  when  the  nqueuus  or  alcoholic  solution  is 
torated  (Hegnault).  Melts  below  lOO*^  without  decomposition  and 
lifies  in  a  crystalline  mass  on  cooling  (Faraday).  Melts  between  S't' 
""''  (BegnanltJ.     Tastes  bitter,  acid,  and  somewhat  metallic,  Hlic 


Regnantt. 
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ic  Hcid,  and  is  (urmcd 
>j  tlie  tSiDplo  combinEtion  of  aapblhulin  *itb  aulpburic  acid  : 


,   C»H?3=0^,H0, 


Owl  / 


Iff  COSmClTID   COMPOUSDS   O?  THE   PUUllT  ] 

potnli,  and  of  tin  miitarc  wbcs  evi|HinI«d  Is  irjmtm 

■cid  (uoardinc  to  BcsBuJl}  =•  CU^S'O'.HO.  thr  b«7t>  ^  dUM  ^m  m  Mrfpli 
22'6I  p.  c  •ucr  i  lUgnudt  obUinol  23-73.  Btncfin  »-«5  f~  t.  (■«(*}  if  *Uir; 
bcocc  ihe  faraiBla  of  (be  add  >  C>H<S%>',UO.  Tte  fiii^bi  •<  iid^' n  ilHt'Hr 
■dd  b7  the  •etioa  ol  ralpkoxic  ibd  npgo  -t'"^-'^  m  nt  w  m^It  m  toM"'' 
iflppote*.  lioce  other  product*  an  ilwiji  fonwl  m  wdl  «tliaBl.  — TteMM  M7 
■liu  be  TJEBed  u  ■  cumpoiiDd  of  1  At.  nlphoBiliktUiB  «U  1  At.  M^^nte  nd. 
(BcneliBi.) 

DeeompotilioM.  MelU  betweeo  85''  ami  90^,  emliwK  |Bit  ti  \it 
vsler  of  ciytuilimtion,  but  decomptMea  befcwe  aJI  Us  mMr  kw  W«b 
driren  off;  al  fti>oat  120'  C,  it  bcKiiu  to  snell  of  Mffclfcalm;  At  » 
higher  temperature,  it  swolla  op  and  learea  a  tvj  brink  lUn;  iua<tM 
of  carbon  (Begnault).  At  s  gentle  heat,  Bn]pboMfikthaSB  mai  um 
red,  witLouteTolatioD  of  jultiboroiia  acid,  gjyea  off  a  Ktth  wier.aaj  lb— 
coDlaina  free  salpliaric  aeia ;  if  a  etronger  beat  ba  appBai,  ik  svatrai 
a  little  naphthalii],  and  aunmea  a  daA:  brown  ooImt,  catkwnntM 
then  Boddenly  aettiog  in  from  the  bottom  of  the  reaael,  ai 
rapidly  throng!)  the  entire  mau  ;  at  a  still  greater  hmt,  ■ 
phurous  acid,  and  charcoal  are  obtained;  but  eren  afiai  _ 
residue  still  conUinj  a  little  gulpbuoapbthalic  acid.     (Farailaj.) 

If  the  conotntntal  iijaeou  ulolian  be  waraied.  it  fint  twas  J«ai»,  tl^  h^«< 
uul  u  fonnd  to  conlaia  ■  jellow  coloorinc  nutter,  wbkh  slM  ftmm  lite  ■■«  rf  tb* 
ulU;  it  cso  onlf  b«  MpiritHl  from  the  tvijU-nlt,  bj  Bdfia(  ■  h«  AifaWid^lafil 
add.  *nd  aRcnrirdi  ticalint  ibe  mIdUoo  with  m  liUle  oxide  of  kW.    (Iiii  fiai) 

2.  The  atineous  acid  placed  in  the  drcmt  of  the  mAbm  ItflfTy, 
gives  off  liydru|{cD  at  the  negative  pole,  an>l  oxjrgen  acd  aalpharic  al  tba 
positire  pole;  the  tnlphnric  acid  acting  upon  the  nafhthaltn,  pmiiMi  a 
dark  yellow  colour.     (Faraday.) 

3.  Nilrie  Acid  eonrcrU  it,  first  into  Bitro-gnlpbonaplilhAlic  acid,aaJ 
afterward*,  by  prolonged  action,  into  binitromlphoiuphlhaBe  acU. 
(Laurenl.) 

4.  The  pola*h.«8lt,  foiled  for  a  long  time  with  aa  ezna  of  falaal, 
yicIJa  neither  naplithdin  nor  auljiliuric  acid,  bot  cryitalliMa  aai  n- 
changed  on  cooling.  If  the  mixed  tolation  be  eTapotatnl  te  dijaui 
and  the  rcoidoo  of  potaah-aalt  and  potash  be  heated  lili  Ba|Athalwi  bagia* 
to  nbltme,  Jind  the  miuw  tiima  lUrk,  ita  eolntion  ia  waier  «rib  «f 
craoaote,  a  hlaekith  brown  rcwtdno  romaina  undiaeolved,  aaJ  tW  ihdE 
jtAlaw  aolntion  girea  wiili  hvlrocbluric  acid,  a  wktitk  nwiplala  <f 
ine,  ilowly  laUding  eryjtafline  acalos.  More  of  this  nWanc*  it 
tilracted  t>r  alc«>It(>i  from  the  residue  ;  the  aolutioa  addiSed  with  hvii*- 
dilurie  ofiid,  itnelli  of  iiol|.hiiroua  acid,  and  cvoUea  that  gM  M  VSm^ 
{  b«nelina.) 

5.  The  poU*h.fc[t.  heaU-.!  with  tutpkult  of  hgJroyemaMd  iUhmm, 
yielda  a  ren  famUmdllinK  li>)iiid  which  in  soluble  in  watar  aa4  4a«a  mI 
P*wipitaM  lM<UaJu  (naphtliatin-mercaplan)  (Gregory). 


ComhUutitm*..    Th«  add  delinnt 
I  iMto-.    (PnraJay,) 


I  in  the  air,  s 


Hnlpknnoph  thalnfn. 
Boltition  pr«eii>ital«s  nli 
ulditioo  of  wat«r. 


aeid  noatmliae*  alkalb.     Tha 
"f  Uriiim,  but  the  preeipitala 

- riU.J  Iheaalt*  is  (T'H'MfiW. 

tu  dry  di.tilUtW,  i(,„y  ^j„).|  flr.t  water  and  a  Uttl 
Bulnliuroui  knd  o^rtfrnm  Mt.U,  at>d  lo«*o  a  roaidoc  of 
ai.a  clAreoal,     ||«(«>1  )w  ||,«  .„,  (b,y  burn  with  1 


BLid 


SULPHONAPIITHALIC  ACID.  17 


-jlpLate  mixed  with  cliarcoal.     (Faraday.)     They  deflagrate 

violently  with   nitre;    do   not  give  oS  naplithaliu  when    ooiled   witU 
potash;  decompose  alowly  vrhen  the  dried  residue  w  strongly  heated, 
(Regnault.)     They  n,re  all  soluble  in  water,  and  mostly  aoluhle  in  aluohol. 
-^  {Fuaday.) 

^K.  SulpKonapluhalalf  of  Ammonia.  Ill-defined  crystals  havinga  cooling 
A  Hlino  taste.  Melts  and  blackens  by  heat,  burns  with  flame,  and  leaves 
%  residue  of  acid  sulphate  of  ammonia  mixed  with  charcoal.  If  the 
aqueous  solution  be  ei'nporated  at  ordinary  temperatures,  even  when 
containing  an  excess  of  ammonia,  it  acquires  the  property  of  reddening 
litmus.    Ueadily  soluhle  in  water,  but  not  deliquescent.     (Faraday.) 

SulphonaphlAalate  of  PotaA.  Obtained  by  decomposing  the  baryta 
salt  with  sulphate  of  potash.  (Regnault.)  Colourless,  soft  crystals, 
unctuous  to  the  touch,  sometimoB  transparent,  sometimes  opaque,  occa- 
sionally forming  efflorescences  composed  of  small  needles.  (Faraday.) 
Small,  white,  very  brilliant  flakes,  giving  off  in  vacuo  3'76  p.  o.  aq. 

i(l  At.=3'53  p.  0.)     (Regnault.)     Permanent  in  the  air;  taste  bitter  and 
■■iine.     (Faraday.) 

The  salt  burns  with  flame  in  the  air,  and  leaves  a  residue  of  sulphate 

oF  potash  having  a  very  feeble  alkaline  reaction.     (Faraday.)     Dissolves 

readjiy  in  water  ;  the  colourless  solution  is  not  decomposed  by  repeated 

I  ffrajKinition  and  crystallisation.     Dissolves  in  alcohol,  forming  a  colour' 

mAm  liquid.     (Faraday.) 

^         Soda-Mil.  —  White  nacroona  crystals  permanent  in  the  air  and  having 
a  peculiar  and  decided  metallic  taste.     (Faraday.) 

Sttlph(tnap!u!u)!aU  of  Bari/ta.     {Burning  teilh^amf,  Foraday.)     Prt- 
paration  {comp.  p.  U.)     Crystallises  in  tufts  when  the  aqueous  eoluliou 
Is  slowly  evaporated  (Faraday),  in  cruciform  laminte  resembling  prehnite 
(Regnault).     Deposited  in  grains  on  cooling  the  hot  aqueous  solution 
(Faraday).     Crystallises  in  foliated  masses  from  the  hot  solution  (Reg- 
nault).    CrystjJlisea  from   boiling  alcohol  in   large  transpai-ent  scales, 
which,  on  drying,  cohere  in  a  mass  having  a  silvery  lustre.     (Derzelins.) 
After  drying  it  appears  white  and  lender,  soft  to  the  touch.  Tastes  bitter. 
'J   Permanent  in  the  air.     The  salt  dried  in  vacuo,  as  well  as  that  dried  in 
■nVbe  air,  still  contains  1  at.  water,  and  gives  off  at  10(J°,  3'4S5  p.  c.  water 
^^^1  at.     (Kegnanlt.)     Contains  1  at.  of  water  of  crystallisation,  which 
^^b  completely  expelled  at  50%     (Borxelius.) 

^^E     TOL. 
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«/  160*.         mt  IMT. 

20  C  -  120  ...  4J»5 4S-W     _    43-tf    ^    41-M 

;  H 7  ..-  2-M  2-«     ....       2-M    ««      S^ 

B«0 7C-5  ....  2:-r6 27-59     _    26iS     «_    t«7 

2S  32  ..-  11-51  _  11-76 

6  O 40  —  14-54  14-19 

C^U'fii^BO* 2tf5-&    _  100^    14NhM 

BeneUof  obtaJaed  od  tLc  aTcnfe  41'63  p.  c  — y>***  of  Vsjrti  frm  tkt  mII 
dried  at  100*. 


SalpLonapLtLalkte  of  barrta.  Leated  in  a  tnbe,  erolres  naphtlialiii, 
but  not  till  the  temperatare  exceeds  260'  (a  Don-inflaininable  gaa  u 
evolved  aeeordiDg  to  ncgnaalt),  then  fulpharoiu  acid  and  a  little  tany 
matter,  and  at  a  reiy  high  temperatare,  leares  a  Mackiah  auactue 
of  charcoal,  tulphate  of  baryta,  and  enlphide  of  barium.  (Faiaday  and 
Renault.)  —  Heated  on  platinnm  foil,  it  bnnu  with  a  brilliaat^  TCfy 
smoky  flame,  and  leavei  the  eame  blackish  reeidne.  —  Not  deeompoKd 
by  boiling  with  moderately  strong  nitric  or  nitro-hydroehlorie  aeidy  lo 
tn:it  no  tiulphate  of  baryta  in  precipitated  from  the  solatioii ;  if,  how- 
ever, the  at'idv  are  very  concentrated,  eulpbunc  acid  is  then  liberated 
and  other  special  decern p^icition-prodactti  are  formed.  (Fazmday.)  — 
Chlorine  does  not  decomjKibe  the  dry  salt,  nnless  heat  is  applied,  where- 
upon the  chlorine  ncU  upon  the  naphthalin  as  it  is  liberated.  —  Solable 
ill  ulcohol,  insoluble  in  ether. 


iSnlphouaphthalaU  of  Strontia.  —  White,  imperfectly  ciystalline 
Hubhtauce,  resembling  the  baryta-salt ;  it  is  pennanent  in  the  air. 
Bums  with  a  brilliant,  but  not  red  flame,  leaving  a  remdoe  similar  to 
that  of  the  baryta -salt.     Soluble  in  water  and  in  idcohol.     (Faraday.) 

RuphonaphihalaU  of  Lifne  crystallises  imperfectly  and  has  a  bitter 
taste.  Heated  in  a  tnl>e,  it  yields  the  same  products  as  the  barjta-aalL 
Burns  with   flame.     Dissolves  slightly  in  water;   aolnblo  in  alcohol. 

(Faraday.) 

SulphanaphthalaU  of  Magne9ia.  —  White,  crystallisable  ialt»  of 
moderately  oitter  tabto.  Behaves  like  the  baryta-salt  when  heated  in 
a  tiil'C;  burns  with  flame.     (Faraday.) 

SulplionaphthalaU  of  Manganeie  is  neutral,  has  an  astriuffent  taste, 
aud  ;;ivcs  the  same  results  on  heating  as  the  baryta-salt  DimoItoi  in 
water  and  in  alcohol.     (Faraday.) 

SHlphonaphthalafe  of  Zinc.  —  Obtained  by  dissolrin^  the  metal  (in 
«Li<.h  ca&e  hydrogen  is  evolved),  or  the  hydrated  oxide,  In  sulpho- 
fi-dpLilialic  acid.  White,  bitter  needles,  permanent  in  the  nir,  and 
Lbniifij^  with  flame.     Soluble  in  hot  water.     (Faraday.) 

Hufpk^mnj^hlkalafe  of  Lead  is  prepared  by  dissolving  oxide  of  lead  in 
*«  acid.     (Regnault.) 
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Ktutral.  White  wit,  pormunent  in  the  air  (Farnday) ;  orjrdtalliaeB 
stilt  more  irregularly  than  the  barytn-Eult.  (Regiiaiilt.)  Exactly  like 
the  baryta-Bait,  but  more  soluble  ;  crystallises  by  spontaneous  evupora- 
tiou  iu  cryKtiiU  which  may  be  split  into  plates  like  mU-a.  (Qerzelius.) 
™   ites  bitter,  metallic,  aod  digbtly  sweet. 


...     120 
7 

...   Ill-;   . 

..      33       .. 
40 

...     39-fl:(    „.. 
„.       2-28    .... 
..     3S'93     .... 
..     1029     .... 

..     12'»9     „„ 

at  18U°. 

PbO    

2  S     

357& 

....      10'2I 

C»H'Pb,2SO' 

..     3107     .. 

.,   lOO'OO     .... 

....    10(1-00 

Behaves  like  the  other  8.iJt8  when  beateJ.  (Faraduy.)  Decompo^i^a 
W  heat  with  increase  of  volume,  and  forms  ramifications  in  all  directions. 
(Begnault.) 

Diagolres  in  water  and  in  alcohol.  (Faraday.)  It  ia  less  soluble  i:i 
water  containing  free  ucid,  than  in  pure  water;  the  wann-eatumtid 
solution  eolidilies  on  cooling  in  an  interwoven  mass  of  scabs. 
(BeweUus.) 

b.  Basic,  The  neatral  salt  a  is  dissolved  in  water,  and  the  aolntiLm 
boiled  for  some  time  with  oiide  of  lead.  The  diluted  solution  on  cooliii;,' 
depositjj  the  new  suit  in  crystalline  flakes.  Contains  SSbl  p,  c.  oxide  uf 
of  lead,  which  is  expressed  by  the  formula:  C«°H'Pb,2S0'  +  PbO. 
(Regnault). 

c.  When  the  solution  of  b  is  boiled  for  a  considerable  time  longer  with 
massicot,  the  decanted  liquid  tiepnsils  an  abundant  white  powrler,  and 
scarcely  anything  remains  in  solution.  (Regnault,  Berzulius.)  Re»uui!lt 
f.mnd  70-30  p.  c.  oxide  of  lead,  corresponding  to  the  formula,  C^H'f  1), 
aSO*  +  3PbO. 

Bcrzclius  obtained  a  fourth  basla  salt  of  lead  by  prolonged  boiling  nf 
the  neutral  salt  with  oxide  of  lead.     A  mass  was  deposited  iiisolublo  in 
.  WAter,  soft  and  viscid  when  warmed,  bui  becoming  hard  on  cooling. 


I'en-ous    Sulp!toHapkthalati!    is  obtained    by  dissolving    the    mclal 
idroiiren    being  evolved),  or  ibe  bydrated  ferrous  oxide  in  tho  acid. 
itallisahle.     The  aqueous   solution  absorbs   oxygen  from    tho    nir. 
My.) 


^H    Siilphonaphlkalatef/Xkld. — a.  Neulral.    Formed  by  dissolving  tho 
I  t  jiirbonate  of  the  base  in  the  acid.     Groen  crystals  decomposible  in  tho 
ordinary  way  by  heat ;  soluble  in  water.     (Faraday.) 

b.  Biuic.     Insoluble  in  water. 

Siilphofuiphthalate  of  Copper  ia  prepared  by  dissolving  hydrated  oxiiJc 
of  copper  in  the  acid.  Laminie  united  so  as  to  present  a  radiated 
■ppearanes;  very  pale  green.  Contains  water  of  orystalHsation,  which 
it  partly  loses  in  dry  air.  Melts  by  heat,  and  burns  with  flame  attended 
with  the  usual  phenomena.     (Faraday,) 

Mtreumvt  Sutphonaphthalatf . , —  Formed  by  dissolving  the  freshly  pro- 
^'Mfitatd  carbonate  in  the  acid.     White,  slightly  crystalline  salt,  having 


tp 


tM)  mttjUdAiTD  coMrouxDs  OF  -rat  noun  xtcuos  c 

tt  mnUltie  tMtA  nnfl  fpoblj  lund  KMCtiaa.     Dttw^  \f  hmL 
illiuHilre4  in  water  or  alcohol,  it  U»tm  »  y«Ile«  bar  sih.    {TmniMj, 

Merairic  Sulphonaphtialalf.  —  The  solitioa  «f  Ae  iveeatly  predi 
lnUid  oxide  IcAvc*  on  oTaporation  »  yello*  ddifMwC  twUaB,     mvf 

i't  wt  on  Ore  ia  tbo  air.     (Knraday.) 

Hulphomphlkala  U  nf  Silver. — When  the  tnMf  finufk»t»\  tiyinte-\ 
oiiJe  U  (ii«ulv«il  ill  the  aciil,  Iho  almost  DeatnJ,  bravB  B^Btion,  leaves 
(in  BvafMiration  a  brUliatit,  while,  crystalline  aalt,  pemaneal  in  the  air, 
M'l  liHviiiy  nil  iiilciiMiIy  metallic  taste.  (Forsday.)  Micatcou  latiiina 
mtMAit  Id  0'7  I'U.  water  at  20"  C.  (Regnaolt)  RegnaBll  foand  3C-03 
p,  «.  AbO  (tahulation,  C"H'Ap,2SO*  =  3684  p.  o.  Ai|0>.  The  aijocooa 
•oIhIIiiii  'li>|KiaiiJt  hv  ))ro|[>ngod  boiling  a  black  insoluble  ma»  and  ttion 
^lajd*  by  nviiiHimtron  abundant  yellow  crystals.  (FanHny.}  ^°*^  "^^ 
'IwMftnfioM,  Bvun  nftor  lovoral  hours'  boiling.  (RegnaalL)  Bums  with 
lliilHir,  learlDg  tw  Itnnl  residue  pure  metallic  silver. 


Niiljdi"i)a[diihiillit  acid  dliMolvcs  in  aleoM,  slightly  in  tfia; 
III  "(/  'if  lurpfiiline^  nlivf-oU.  and  molted  naphthmin,  and  in  greater  pro- 
|iHrll«ii  III*  iiiiifu  nnliyilriius  it  is.     The  solution  in  naplitbalm  fortni  or 


ai'iilliii  tw>»*tmia,  ilia  iinpor  of  which  is  a  solution  of  the  anhydroua acid, 
III*  \n9in  a  siiliitjon  of  tlia  hydrated  acid  in  caphthaliii.     (faraday.) 

Aold  Of  Faraday's  Smouldering  Baryta-salt 


ftmiuV,     tKil   TVoni.   16iff,  140;  Schw.  47,  353  and  459;  al 

/•.W>  T,  104. 
llMNHBi-dia.     /'njv.  44,  377  ;  Ann.  Harm.  28,  9. 

ffurmutii'ii  iiH'l  /'reparation.  By  acting  on  naptithalin  with  salpharM) 
m4i|,  If'Mra'Uy  olitalned,  besides  sulpbonaphthalio  ncid,  a  second  aciJ, 
|fbl*'li,  lin  iitya,  la  funned  in  pruptirlionally  nuoller  qanntity,  as  the 
mII   "1    filil"!  ia  nlluwcl  to  act  upon  the  oaphthnlin  nt  a  lower  tem- 

taNilMf"  and  in  sniatlcr  (juantity.  The  baryliir«alt  remains  upon  the 
dm,  iiflHr  Ihti  salnratiun  uf  the  impure  sulpbouaphthalio  acid,  together 
mill  >lii>  aiilpbaU  iif  bnrytiv  and  a  little  Bulpbonaphtlialate  of  twryta. 
I'll"  t"..ii.i'  f  ...trt>"ti'.|  with  boiling'  water,  and  the  two  baryts-salt*  an 
•((|Mi..i    '   '  iM,   iiinn.     (Karaduy.)     To  obtain  the  acid,  the  lea  *  ' 

HI' "■  '       '   r        I'    I  ii  iiilpburetled  hydrogen, and  the  nitrate  evnporal 

)«."■■ ,l,.u„HC,J.       (BBKofillS.) 

v-tiiiii'iii);  '11  «oa1c«,  soft  to  tbo  touch,  lasting  acid  and  bitUT 
iMl|-l>'<im|ilithitlin  arid. 

IWii  iH.i  «tia>irlt  iiioisluro  from  the  air,  but  gradually  turns  yellowiah- 
I  tijf  lliH  niitiuu  of  lunlight. 

MnAiii/'erynlalliRcs  in  scales,  readily  soluble  In  aloobol.  It 
HB|iiM«d  by  lioiliug  with  couoentntted  potash  eolation,  bat 
,  Ml  i)ii><linii|ti>d  on  cooling, 


BESl^LPHONAPHTIiALIC  ACID. 


IBaryta-iaU.  —  Small,  translucent  prieiuE,  grouped 
Utnl,  and  ahnoet  taet^lesB. 


1  tiifis,  perfectly 


20  C 


B>0    . 


4335     42-40 

2-54     2-6fl 

2776     28-03 

ll-(tl 
14-a4 


C*IFBb,2SO' 2;SS    ....  100-00 


from  tbe  Utter  onlj  bjr  a  alightlj  lower  percentage 
birjtB-salt  GODlain*  eiorU;  »  much  barjtH  ai  the  en 
it  u  probabk  (hat  the  acid  coataina  hjpoAuLp baric  acii 
modificatioi]  of  lupbtlialm.     (Bericlius.) 


nmoD  sulphonaphthdlate ;  hea 


The  baryU-sult,  Leatcil  in  s  tulie,  evolves  only  a  little  naphthalin 
rether  witli  a  vapour  having  an  empyretimatic  odonr,  and  a  little 
luptiuroQs  aciU,  and  leaves  the  same  residao  as  sulplionaphthalute  of 
kryta.  Heated  on  platinum  foil,  it  gives  only  a  flight  flame,  but  rather 
lonldera  away  like  tinder.  The  salt,  heated  U^t  three  hours  to  2i7°, 
s  by  only  0-8  per  ceut.  of  its  weight  in  the  air.  Soluble  in  water, 
jot  much  less  than  the  Etilphonaplitiialate  of  baryta.     (Faraday.) 

Lead-udt.  —  Exactly  like  the  baryla-aalt.    (Berzelius.} 


Bisnlphonaphthalic  Add. 

C^H'SH)"  =  C«'H',4S0'. 

BBBZELitie.     Poffff.  44,  303}  Aim,  Pharm.  S8,  9  ;  abstr,  Birn.  Jahirsb. 
18,  4G8. 
iURENT.     ('om^eAiBi.  i845,  177i  Compf.  rwirf.  21,  33;  Compt.ehim. 
1849,  390  ;  abstr.  Ann.  Pharm.  72,  297  ;  Ufbig  &  Kopp's  JaltrtA. 
1640,  440. 


FOTmatim,     Comp.  p.  14.     (SulphonaphlHalic  acid.) 

Prrparation.     The   biaulplionaphthalate  of   baryta  precipitated  by 

klcohol  in  tbe  preparation  of  sulpbonaphtbalate  of  baryta  (p.  14,  3,  a), 

■  washed  with  alcohol,  dried,  and  dissolved  in  boiling  water,  whereby 

hyellow  solution  is  generally  formed,     In  order  to  get  rid  of  the  colour, 

Wrt  of  the  baryta  is  precipitated  with  sulpburic  acid ;  tbe  acid  aolution 

g  saturated  with  carbonate  of  lent!  and  filtered;  the  oxide  of  lead  ro- 

recipitated  by  baryta,  and  filtered;  and  the  litjuid  free  frotn  osldo  of 

lod,  is  Eliglitly  acidified  with  dilute  sulpburic  acid,  then  filtered,  and 

npotated  down,  whereupon  the  baryta-salt  crystalliaca.     Tbe  crystals 

e  waabed  with  alcohol  UJ(  tbe  li<{uid  ci»ees  to  reddeu  litmus.     The  acid 


-:^  'rxrirj-rifi  :?  tei  Piri.tjy  iur;»ii!H  rr'ff^ 


'_'..*   i  :t.'.^    if  £-*■■:  f^i.ii'n.'vrt.    «a   l  "rxHr-iacj-  lil  :ii»  jninhnrggei 

Ji  •.ii»   '•'...'.    -!"rT.    ^  j-T.vV'iii-'i-iiiiT.t?  liSiL  5*R£ff  «ic  Iks  ^wilersii 
L*'.  "••.■.-'  I.'-..:   1.:.:     '-.-^r   .  £,*  •^riiii  iHriiii^u^  iftSiL     I:  aiKniiii*s 

.;  ...     '   :-    ..,.1  :..-.      1..  1. :■':■.. -..Lj'iiiiLlj f  :.?.•£  »  v»nm'.     Im  sain 

V'li*^  T*^t^u  -..^  -.tj»    »:i.  I'll -.OAT  i~:l.:tVJ#    lOiC    14"^-   13*    SBie   ^EOKr 

n  '.i   •;•••■•;••: -rru-AJt  viM*«i-  "ii"  li  i^-*  ilIitc*  m  cvia<:eaa««£  lU 


c^  t;y..•^•*1:  i:  t  ^'ti;.*  1-**:.  h  t-K^n**  c:':rre«iL  ftcd  tbe  icslaae  contains 

:'''?:.  k.«  «  wL.ur  fmL':'iir  u.»«:  rrrstallise?  fin>ra  a  wann  eolation  of 

:'^  ■.*.,■;•:  i»'^'.*^L,  20  H5Ji>*  c'-'tisr^  is  arb^re^^cDt  gr^-aps.     Rcadilj  oolnble 
Wi  «r»Urr,  i^JijrlitW  toiuble  in  aleoliol. 

/;»W///(i'>r.<f/'/f  f/t'///jrV  '/*  .SW-a  <>>«  not  afford  pood  crrstab  by  spoaU- 
i;'.o-i>t  c'vaponiti</D ;  jt  ife  iLore  eolable  in  alcihol  than  tbe  potaah-alL 

ItituJjJiOjiaphfh'thit*.  fjf  Bar^.a  \s  deposited,  by  evaporation  of  tbe 
)>'.!ri'.iori  on  a  water-batb,  in  eryatalline  crons  on  tbo  boUon  of  tbe 
v«:*-cl  and  on  tbe  hurface  of  tbe  liquid.  If  tbe  hot  folvtioo  be  allowd  to  cool 
•"r%\\,  tbr  li<|«id  tjceone«  filled  vitb  a  Bon-crTtCalUnt  woolly  Tffetataoa  of  llw  nit.— 
Sri'. w- white  hulMtaoce,  recembliDg  cbalk. 

'Wi'T  bobydroiu  lalt,  ezpo&ed  to  beat,  yields  a  aiibliawto  of 
r.:4f-:.t)ialirj.  but  not  till  cliarrioir  bai>  commenced,  and  givee  acid  vapoon 
'..  :.r  i.  b'j'Af:v«r  do  not  fmell  of  siilpbarous  acid.  Diftfolvee  very  slowly 
i-i  V.  iU-T,  t'Sf.ii  at  tlif;  lK;ilin^  lic.it.  Tbe  solution  may  be  evaporated  down 
t'.  •  "ir.M'i«-r:ftb!i.'  extent  l»efore  yielding  any  deposit;  it  generally  tnnia 
j.<  li'.-v  f.n  •'V.if/«irition,  but,  when  containing  free  acid,  deposits  a  white 
Ml'  ,  if  b'iw<:w'r,  it  ia  neutral,  it  de|K>sit^  a  coloured  sally  whieh  laafSS 
iiii.Mi  b;    All  r.fiduc  wbcD  diseolved  in  water. 


Milntion  by  tuoohol. 


nvrosuLpnoGLUTic  ACin. 
uUo  in  ulcoliol,  aiiJ  precipitated  from  tbo  aque 


al  100°. 

SS'S7     .. 

....    29-24 

1«    .. 

,.,.       1'7B 

s5-oa   ., 

....    50-93 

Ii-13 

C?°H"B«=,*SO'   «3    ....   10000 

Acmrding  to  Bsraeliiu,  the  formula  if  C"H*'0,BaO.S'0'  (calcnlBtion  reqiiiies 
51-13  p.  e.  BaO.SO>),  comp.  p.  22.  TliB  discrep.ncj  between  hi>  (tiiljiu  uil  the 
fi>rniiiU  Mslgned.  cinnat  eaiil;f  be  aceounted  for. 

SitHlphfrnaplithalale  o/  Ltnd  is  exactly  like  the  baryta-salt.  It 
diseolves  in  water,  but  is  so  little  soluble  in  alcohol,  that  it  \a  nlmost 
completely  precipitated  thereby  from  its  nqucoua  aolution.     (BorMlius.) 

Parte  with  7  p.  c.  water  at  220^  C  (4  At,  =  6-82  p.  c),  and  then 
conloiDS  606  p.  c,  PbO,SO'  (calculated,  61-5  p.  c).     (Laurent.) 


..     22-85     „ 
..       1-89     „ 
..     57-3S 
..      6-0* 
„     1209 

Laursnt. 
of  100'. 

BO    ,.-. 

04 

C»H»Pb'.4SO' 

+  *Aq 

bnn 

.    100-00 

HypoBulphoglutic  Acid. 

Tkrzblius.     Pogg-  44,  377  ;  Ann.  Pharm.  28,  9. 

Prfpariilion.     1.   When  llio  red  sulphate  of  baryta,  obtained  in  tlio 

moration  of  eulphonnphthalic  aoid  (p.  14),  is  huiled  for  a  long  time; 

Ui  AD  excess  of  carbonate  of  soda,  hyposulphoglutic  acid,  is  extracted 

Mtfaer  with  a  red  colouring  matter  and  a  rcein.     The  liquid,  at  a 

'  1  degree  of  concentration,  depoaite  impure  hypoeulphuglutate  of 

in  brown,  viscid,  glutinons  masses,  which  however  redibsolve  on 

n.     The  liquid  filtered  from  baryta  is  concentrated  and  separated 

,  the  glutinous   deposit,  a  small  quantity  of  which  still    remains 

tolTed i  the  mother-liquor  is  mixed  nitb  a  large  quantity  of  sulphuric 

Ed,  wkereby  the  Lypnsulphoglutio  acid  still  in  solution  is  precipitated, 

Jl  the  precipitate  is  washed   with  liydrochlorio  acid,  in  which  it  \a 

blublc.     Tlie  viecid  resinous  soda-salt  is  dissolved  in  as  little  water  as 

■aible  and  treated  in  the  same  way  as  the  mother-liquor,  and   tho 

precipitated  acid  is  dried.     To  purify  the  product,  it  is  dissolved  in 

ammonia;  the  excess  of  ammonia  is  ex[>elled  by  erapomtion  j  and  tho 

solalion  is  6llcred  and  precipitated  with  acetato   of  lead,   whereupon  a 

brgwniqli-yoUcw  precipitate  la  formed,  while  the  pure  lead-salt  remains 
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24    COSJCCATED  COMPOl'SDS  OP  THE  PBIMART  NUCLEUS  C*H». 

in  Bolation.  Tbc  filtered  Eolation  is  lieiited  till  the  precipitated  1ead-al. 
redissolves,  tlien  concentrated,  and  precipitated  with  hae'ic  aceUte  of  lead, 
and  the  precipitate  is  washed  and  decomposed  by  sulphuretted  Lrdrogen! 
The  precipitated  acid  is  coloured  browu  \iy  eulpfaidc  of  lead ;  the  liquid 
is  therefore  digested  for  24  to  48  Loors  between  CO'  and  SO"  in  a  well 
corked  fiask,  and  then  filtered.  (The  brown  undiHsolved  loid-»!t, 
treated  in  a.  similar  manner,  yields  a  clear  yellow  lit^uid,  containing  the 
same  acid,  but  contaminated  with  a  resin  and  a  colouring  matter.)  It  is 
best  to  evaporate  the  acid  thus  freed  from  lead,  in  vacuo  over  sulphorio 
acid,  since  it  becomes  coloured  in  the  air.  —  2.  The  acid  maybe  obtained 
from  the  motherliquorof  sulphonaphthalateof  bar^  (p.  14,  3,  a),  wiiich 
dries  np  to  a  gummy  maes.  This  gummy  mass  is  dissolved  in  watar, 
and  preoipitated  to  n  certain  extent  with  subacetate  of  lead ;  the 
pi«cipitato  ia  deooin|>osed  by  sulphnrctted  hydrogen,  and  the  filtrate 
oonnntnted  and  mixed  with  fuming  hydrochloric  acid,  whereby  the  acij 
it  pnctpiUMd  aliMat  eolourless,  while  sulphonaphthnUc  acid  remains  in 
aohtMB.  (TUs  prooes)  yields  but  little  acid,  since  most  of  the  acid  it 
tflatMJMJ  aa  bujte-nlt  in  the  sulphate  of  hatyta  employed  in  the  fint 


^      __  _         _    uncTjrstallisable,    slightly   yellow  masi^ 

t«M«f  ilk*  flMS  (whH  sfMiitaiieouBly  evaporated  in  the  air,  it  fomu  a 
-■tHi-i  MM*  villiMl  cndEsX  Dissolves  after  the  glass  has  been  con- 
■iMtotar  M»L  IwilMWa,  wd  bitter,  like  eulplionapbtbalio  acid,  but 
til  L  llklltf  mM  ^*>-     RcM«ns  litmus. 

IMiMNMl(!rwMr«raLuhl  decomposed  on  boiling;  water  precipi* 
m^  Iw.  in  rrHl^T  *  p**  j-ii-i--  substance,  insoluble  ia  wat«r;  the 
AjuJi  it  ijI'imfcw.lLM'll.'""  iiil|il"tf  rif  Imij  til  iiirli  chloride  of  bariato. 
fr5t\wMh>MJkWilMdwiikex«cs  of  potash  until  charriog  begins,  and 
£^  MM*  W  tliwa  liVMaJ  w<lk  diloto  sulphuric  acid,  it  evolres  suiidinrotu 
•mU>iu  hvpcuulphuHc  aoid. 
\k  '.r  of  w«ler,  it  forms  a  viscid  glutinoassobslaDM, 

y^b..  'Old  U  precipitated  from  the  solution  by  sulphuric 

^  ^..  ■  I'^'l  bv  nilrio  acid)  as  a  viscid,  glaliaous  masi. 

'(-,,    ..f.-,.,-*  .    -  Ml*  arc  destroyed  by  ignition,  with  fonnatioo  of 
wttukatvB  .  ib*>  *i«  al'iihlly  Miliible  in  cold  water,  more  abundantly  'a 
««ittt  Wat**  1  *•«  |N>Hiuu  which  remains  undissolved  melts  bjr  beat  ami 
WWIM  v|*>|** 
|ti»  fH****,  •«■*■.  ""'■  tftmonia-ialtt,  resemble  in  appcuvtee  t&e  bm 

^U  f«i»(l»  alliaU  or  carbonate  (carbonate  of  ammonia  in  tbe  <aM  «f 
aiuHK'tila  nil)  ba  added  to  their  solution,  the  greater  |«rt  af  tha 
iMHnvd  Milt  Is  pri-i'lpi tilled  in  white  scales,  which  gndnallj  BBiln  iaMa 
•llMthhiH*  itiHM.  The  «olution  of  the  ammoaia-»ll  yields  bjr 
*  )«*lil»*  wlili>h  raddons  litmnt,  still  contains  •-««•:-  ■ 
V«»tiiiUlh«ri»»Koid. 

mlphotflutal*  if  Baryta.  —  Melts  below  100°.     ttanfm  ji 

lar,  "li'I  Is  preolpitatcd  on  cooling  ;  disaolre*  ii i_l-» 

Mil  Ijfiiltod  »7fl  p.  o.  BftO,S0». 

Mib>AnifliiM'  n/  IfO'l.      MelU  below  100'. 
l4  w  iifofipi'fttpd  i>n  moling.     "' — '  ■-  '-  - 


«lll|ili/i^lu(I«  add  la  aolable  in  a£cailoA  Im  nl«U*  fa 


KAPI1TI1ALASE. 


Oxj/gen-nueUu)  C*H'0  J 

Naphthalase.   CH'Ot 

Lacuekt.     Ann.  Chim.  Phyi.  59,  326  ;  Bev.  scimt.  13,  68. 

Ntpktiuut, 

Formation.     By   heating   nitronapbthaliD  wjtli  bydratc  of  lirt 
bydnte  of  buyta. 

Prrjximtinn.  J.  Nitronaplithslin  is  heated  (aa  slowly  i 
test  it  should  take  fire,  and  but  little  {iroduct  be  obtained),  with  from 
8  to  10  pts.  of  hydrate  of  lime  in  a  retort  filled  up  lo  the  neck,  where- 
upon ammonia  is  evolved  and  a  brown  oil  (containing  much  napbthaliu) 
and  undecomposed  nilronaphthalin  pass  over,  while  a  thick  oil  condenses 
in  th«  neck  of  the  retort,  and  solidifies  on  coolinf;.  Thg  lime  ii  blickened 
tram  •epsmtion  of  carbon.  The  neck  of  the  retort  is  cut  ofi'  near  the  hnlb 
and  washed,  as  well  as  the  condenser,  with  ether,  which  leaTes  naph- 
thalase undissolved.  —  2.  A  mixture  of  1  pt.  nilronaphthalin  and  8  to 
10  pts,  hydrate  of  lime  or  baryta,  is  distilleil  by  small  {portions ;  the 
napnthalase  condensing  in  the  neck  of  tho  retort  is  collected,  washed 
with  other,  and  distilled ;  and  tbo  solidified  distillate  is  again  washed 
with  ether. 

fioptrlitt.  Yellow  substance,  which  begins  to  sublime  at  250",  but 
does  not  melt  till  a  stronger  beat  is  applied,  when  it  begins  to  boil.  The 
vapour  is  yellow  and  condenaea  in  small  spangles,  which  are  deposited  on 
the  neck  of  the  retort  in  long,  yellow  needles.  When  melted,  it  solidifies 
&  fibrous  mass  on  cooling. 


I 


20  C  „ 

lao 

.,     88-8     .. 
St     ... 

.       6-1     ... 

....    8S-9 

0 

8     . 

.-.       9-3 

C"H'0 

135     . 

.  1000     .. 

....  100-0 

Tbe  tialjin  shDnld  b«  reputed.  Perhspi  I  At.  nitroniphthslin  form*  niLb  I  Al. 
Iter  of  the  bjrdrite  of  lime,  1  At.  naphthalio,  nhile  inotber  jiortion  ig  eouTerted  into 
iphthilic  and  nitric  icid,   the  ktt«r  being;  immedialelj  decompoged  bf  the  eiceu 


Combmationt.  Naphthalase  dissolves  iu  tvaler.  —  It  dissolves  in  cold 
oil  v/  vitriol,  even  in  the  smallest  quantity,  with  a  Tery  intense  and 
beautiful  bluiah  violet  colour.  Tbo  solution  in  hermetically  sealed 
lubes  does  not  change  colour  even  after  two  years.  On  the  addition  of  a 
little  water,  the  colour  tnrns  reddish-violet,  *and  on  the  addition  of  more 
water,  pure  naphthalase  is  precipitated,  which  may  again  be  turned  blue 
by  oil  of  vitriol.  The  solution  in  oil  of  vitriol  may  bo  evaporated  down 
for  a  few  moments  without  losing  its  colour;  but  it  gradually  turns  red, 
and  then  brown.  Even  if  the  napbtbalase  be  first  heated  with  nitric 
acid  or  treated  with  chlorine,  the  blue  colour  is  still  produced  on  dis- 
tolving  it  in  oil  of  vitriol. 

Insoluble  in  alfohd,  scarcely  soluble  in  el/ier. 


26  OXTGEN-NUCLBUS  C-«H«02. 


NaphthnlmiiL 

C»HH)*  =  C»HH)',OM 

ScnuTZENBERGER  k  WiLLM.  Compt,  rend.  46,  894  ;  J,  pr.  Ckem.  7i,  75, 

Formation  €md  Preparation.  Wben  hjdrochloraie  of  naphtbalidiDO 
18  treated  with  aqueoas  nitrite  of  potash,  a  large  quantity  of  nitrogen  U 
evolved,  and  a  light  brown  substance  insoluble  in  water  is  formed, 
which,  when  treated  with  alcohol  or  with  ether,  yields  a  red  substance, 
nitrosonaphthylin,  turning  blue  with  acids.  There  remains  a  tolerably 
bulky,  ulmin-black,  non-azotised  residue,  which  is  naphthulmin^  and  may 
be  purified  by  solution  in  oil  of  vitriol  and  precipitation  with  water. 

SchUtzenbcrger 
&  WUlm. 

20  C 120    ....     75-W    76-18 

6H 6    ....      3-79    S-79 

4  O 32    ....    20-26    20'0S 

C»HW  158     ....  100-00    100-00 

It  ii  therefore  the  hydride  of  oxynaphthyl,  or  at  least  isomeric  (?)  with  that 
sabstanoe.    (SchUtzenberger  &  Willm.) 

Insoluble  in  almost  all  solvents,  especially  in  acids  and  alhtUi. 
Dissolves  in  aU  qf  vitriol  with  indigo-blue  colour^  and  is  preeipiUted 
therefrom  in  its  original  state  by  water. 


Vanillin. 

C"H«0*  =  C»H«0«,OM 

Goblet.     (1858.)    A^.  J.  Phaim.  34,  401 . 
Am.  Vkb.     N.  J.  Pharm.  34,  412. 

G^  i9  vmUlU.  Mistaken  by  Bochhols  {Rn^ri.  2,  253)  and  by  Vogel  for  b«i* 
sole  add,  prwioasly  by  Gobley  for  coomarin,  and  by  others  for  dnnamic  acid ;  Irst 
recognized  as  a  distinct  body  by  F.  L.  Bley  {Br.  Arch.  28,  132). 

Source.  In  vanille,  the  fruit  of  Vanilla  aromatica.  ^  It  ooiistitntas 
the  crystals  which  effloresce  from  the  pods  (Gobley,  Vte);  and  if 
deposited  from  tincture  of  vanille  which  has  been  kept  for  a  looff  iiat. 
(Gobley.)  *^  • 

Preparation.  The  tincture  of  vanille,  prepared  with  alcohol  of 
85  p.  c,  is  evaporated  to  tho  consistence  of  extract,  diluted  to  a  syrup 
with  water  and  shaken  up  with  ether,  as  long  as  that  liquid  takas  np 
colouring  matter.  The  ethereal  extracts  leave  on  evaporauon  a  brown, 
atrongly  smelling  residue,  from  which  boiling  water  extracts  tho 
0  be  purified  by  animal  charcoal  and  rccrystallisation. 


^■^  NAVIITIIESIC  ACID.  27 

^^  Ptvpfrtiei.  Colourless,  long,  four-siiied,  acicular  priEuis.  Haa  a 
etrong  iiroinatia  odour  of  vitnille,  ami  a  hot  pungont  tnste.  It  is  hard 
and  cracks  between  the  t«ctli,  Melts  at  IB'  and  volstilizeH  almost  com- 
pletely at  ISO"  in  email,  brilliant,  wbilo  crystals.     Neutral.     (Gobley.) 

p  "She  Tanillin  effloresced  on  mnillK-potls  melts  between  77  and  78'.,  and 

^■■ddens  litmns  {Vee),  very  slightly  (Go1)ley;. 

^K  Goble)-. 

^^L  EOC   , 120     ....     ih-'Jb    7b-22 

^^ft  6H „ 6     ....      S-n     3-98 

^^B  *o „..   32   ....   2026   ao-eo 

^^P  C^H'O' lis     ....   lOO'OO     ^.  lOO'OO 

^BT    Almost  insoluble  in  cold,  readily  Rolublc  in  boiiicg  wafer,     (Gobley, 

K  -.  Dissolves  witboiit  decom position,  in  dilute  aeidi,  with  yellow  colonr 
iti  oil  of  vitriol.  (Qobley.)  Dissolves  easily  in  cauetie  pola^,  from  «  hioli 
il  U  precipitated  uncbanged  by  acids.  It  does  not  expel  carbonic  acid 
from  alkaline  cni-bonaUi,  even  on  boiling  ;  neither  does  it  combine  witb 
b^e«.     (Gobley.) 

Dissolves  readily  In  alcohol,  ether,  and  in  oili  both  fat  and  volatile. 
(Gobley.) 


t 


Kaphthesic  Acid. 

C^HK)'  =  CH'CO'T 


Hev.  acient.  14,  560. 

KapAttat'durt. 

FoTinafion  find  Preparatimi.  (.Sre  page  8.)  Naphtbalin  placed  in 
contact  with  bicbromate  of  potash,  water,  and  sulphuric  acid,  is  violently 
attacked  if  little  water  ia  present,  slightly  if  nincb  w&ter  be  present. 
11,  after  the  reaction  is  ovor,  the  mass  he  treated  with  water,  and  the 
solution  filtered  from  undecomposed  naphthalin,  and  left  to  itself  for 
cine  or  two  months,  crystals  of  chrome-alum  are  deposited,  at  first  pure, 
but  afterwards  covered  with  white  granules  of  the  si^.e  of  a  pin's  head. 
When  those  granules  are  dissolved  in  alcohol,  tbey  remain,  on  evnpnra- 
ting  the  filtered  solution,  as  a  crystalline  mass,  which  may  be  purified  hy 
tnibiimation. 

;i  rhombic  ticodles  of  .'58°  and  122-";  melts 


Laurent. 

a3-l*     6294 

316     291 

33-(0     34-13 


ID  a  prcliminiiry  c^prrimeat,  tlic  alomic  weiglit 
1  foinmla.      (Lr.ureiit.) 

hy*^  alig^tly  solablo.  in  wafer. 


38  SULPHI-NUCLEUS  C"Hf(SO^ 

Sulphi-naelfut,  C'li^SO'). 

Sulphonaphthiilin.   c»H'(SO'). 

Berzsuub.     Poffg.  U,  404  ;  Ann.  Pkarm.  28,  0. 
Bboxaolt.     Ann.  Chim.  Ffiy:  05,  87  ;  J.  pr.  Chan.  12,  9D- 
LAtitiKNT.     Comiit.  chim,  1849,  991)  ;  ftbatr.  Ann.  Pharm.  73,  ! 
Gerike.     Ann.    Phaitn,    100,    316;    £wity   A    Kapp'*   JahrtAtrit 
1850,  G13  (note). 

Oxidr  qf  TMoMnaphtliyt.     (Kolbe.) 

fp.  fi.)     I.  Produced,  together  witU  enlpbonaplitlikliiis, 
f  fuming  sulpburio  arid  ur  sulphuric  finhjrdride  on  Dtflt- 
(Berieliue.)      2.  Br  diisolviug  n&phthaliD  in  warm  aulpbiH 
bereb' 
fBeneliua.)  ' 

Pi'tparalion,  NaphtbnIiD  is  treated  with  sulphuric  anbydride,  u  I 
tke  prcparnlicn  of  eulpbonuphtbatio  acid  (p.  is),  and  by  tbe  addilir 
of  water  to  the  red  product,  a  mixture  of  eiilphonapbthatiii,  sul{A 

naphtha]  idc,  and  undecam posed  napbthalin  is  precipitated.     The  last  i 

Toiatiliscd  by  prolonged  boiling  of  tbe  mixture  with  water.  The  reudat  !• 
fittj,  iticki  to  the  glau  tosel  and  ditioNt*  ittj  iligblly  in  boiliog  viler,  which  Ibn 
becamri  apaline  On  cooling.  The  residue  is  treated  with  coM  alcohol,  which 
dissolves  scarcely  anything  but  sulpbo napbthalin,  .ind  the  eolution  is 
crystallised  by  spontaneous  evaporation.  If  the  solution  be  evaporated 
by  heat,  it  becomes  turbid  on  cooliue,  and  deposits  a  pulverulent  mixtura 
of  both  products,  whilst  the  liquid  contJiins  merely  traces  of  eulpho- 
anphthalidc.     (Berzeliua.) 

Pnptilia,  Soft,  laminated  nodules  (Berxclius);  crystalline  (Oerika). 
Holts  far  below  100°  (Berieliue);  at  TO"  (v.  Febling,  Handu-drteri.  r. 
430);  between  90^  and  85"  (Gerikej),  to  a  yellowish  liquid,  •oUdifyuif 
in  a  transparent  (gnmmy,  Gerike),  highly  electric  mass.    (Beneliua.) 


by  the  action  of  fuming  sulphuric  arid  or  sulphuric  anhydride  on  naf 
thaljn.      (Berieliue.)      2.  By  dissolving  napbthalin  in  warm       '' 
acid,  whereby  only  &  small  quantity  of  snip  ho  naph  thai  ide  i 


4-40     ., 
..     100«     .. 

.  loo:  _ 

Berselius. 

CH'CKO^ 

l.\9     . 

.  10000     .. 

....  100-000 

Accordiiif  to  IWneUiis,  salphmsphthslln  kimIKi  of  Cll*  mmbloMi  »ilh  I  At. 
SO';  It  i*  not  jirohablshooeTrr,  thstnaphthaliosiiata  •••arb  la  ItMcompouodi  nritbir 
eui  It  be  dMtnnined  *bcthn  lulphoiiiphthiliD  ia  CHHli-i-S,  or  C^Il'O.SO,  or 
C"H",SOi.  (Brruliiu.)  ll  ippcsrt  la  be  iimloguu*  to  lulpbobeiuide,  sod  llicnfon 
it>  tarmuU  Is  prohsbl;  2(C*H'BO').  —  (dcrickc.) 

Deeompoiiliont.  llrated  above  its  melting  iioint,  it  gives  off  fumm. 
and  sublimes  as  a  mealy  subslanec,  portions  of  which  are  crystalline  ;  tbe 
ptodoot  is  partly  decomposed  sulpbunaphthalin.  Heated  in  siuall  tuUf, 
•*  'tlstlli  partly  in  drops,  and  then  ovoIvm  wilykiiMMia  umI  «a4  turns 


r 


SULPIION  APHTH  ALI DE. 


jellcw,  brown,  nnit  finally  block.  (Berwliue.)  Snblimes  partly  ar<de< 
composed.     (Gerike.) 

a.  DecompoGea  with  fuming  nilrie  add;  w&ter  precipilatea  vbito 
dakea  from  the  solution.     (Gerike.) 

3.  Aqua  regia  does  Dot  form  sulpbutio  acid,  even  nfter  prolonged 
boiling  ;  but  diasolves  tbe  substance  after  24  hours'  boiliog  ;  water  pre- 
cipitates from  the  solution  a  Gubstance  which  exactly  resembles  sulpho- 
naphthnlide,  and  partly  dissolves  in  ammonia  with  dark  yellow  colour. 
(Berielius.)  4.  Alcoholic  potash  does  iiot  decompose  it  at  a  high  tem- 
perature.    (Gericke.) 

Comlinatiom.  1.  Does  not  dissolve  in  leafer  (Oericke),  boiling  uvitn' 
dissolves  only  a  trace  of  it,  and  becomes  opaline  on  cooling  (Berxelius). 
^  3.  Dissolves  in  cold  alcohol,  especially  in  anhydrous  alcohol  (Berzellus); 
scarcely  in  cold,  and  somewhat  more  in  hot  alcohol.  (Gericke.)  It  is 
precipitated  on  cooling  from  the  boiling  saturated  solutiou  in  the  form  of 
powder;  bnt  if  aeparatefl  before  the  liquid  has  cooled  down  b«tow  the 
melting  point  of  sulphonaphthalin,  it  is  deposited  in  dropii,  just  aa  when 
tbe  eolation  is  evaporated  by  heat.     (Berielius.) 


I 


I  Appendix  to  Sulphonapfttfidllit. 

Bulphonapbthalide.   CH'^SO'  i 

tXELira.    fogsf.  44,  404 ;  Ann.  Pharm.  28,  fl  ;  /.  pr.  Chem.  12,  M." 

Formation  and  Frtpainl'mn,  Formed,  according  to  BerzeliuB, 
together  with  sutphonapbthalio,  when  naphthalin  is  treated  with  sul- 
phuric acid,  and  iu  still  greater  quantity,  when  sulphuric  anhydrida  is 
employed.  The  rosidne  left  on  treating  sulphonaphthalin  and  satpho- 
nuphthalide  with  cold  alcohol  (p.  2s},  is  dissolved  iu  boiling  alcohol, 
whereupon  the  sulphunaphthalide  separates  on  cooling  out  as  a  snow- 
white  p<iwder. 


I 

Uulii 


Properties.  Colourless ;  becomes  strongly  electric  when  rubbed  or 
iked  with  the  buck  of  a  knife.  Melts  at  a  temperature  much  above 
1°  C.  to  a  colourless  tiqaid.     Does  not  lose  weight  at  100', 

BeneUui. 

24  C    HI     ..„     ;7'72     77U6 

10  a    10     ....      S-29 B-131 

S    16    „-      BSO 

8  O    _ 16    ....      6i\l 

CMH"SO'   I8G     ,.,.  lOO'OO 

AccorJing  la  t.  Kehling  rKindwIictctb,  t.  1119)  it  u  a  miiturr  of  i  tittle  niph- 
UuIiD  with  ■uIpboDi|)hthalin.  Gerliardc  was  of  the  lame  o|]iiiii>n  (7V.3,4G0}.  Thii 
'   lendered  vtrj  ioiprabibla  b;  the  mach  higher  melting  point  of  lulphaDiphthilide. 


DKOmpotidon*.      1.    Heated  above  its  melting  point,  it  fumes  and 
ilime*  with  decomposition  as  a  partly  cryatalliuo  powder.    This  lubli- 


30  BROJKNK-NUCLKUS   C^fltlF. 

mate  molts  and  solidifies  iu  a  crystallinQ  mass  oa  coollti^  ;  if  the  s 
mate  bo  diss'ilved  in  alcoliol,  it  cryBUllteea  out  by  Epuntaiieoua  o 
tlon  in  email,  short,  nocdlea  Stiumtiiatsd  at  both  ( 


like  elongated  uctahedrous ;  they  have  a  alight  yclluw  tini;e,  and  i 
tD»oIiible  both  Id  dilute  acida  and  in  oauetio  alkalis.     Heated  ' 
tube,  salpbonaplithalide  behavea  like  eulphonaphtbalin. 

2.  Sulphoiiapbthalide  is    but   alowly  attacked   by  aqua   rfffia ;' 
coheres,  tlieD  molts  on  the  turface,  and  slowly  erolree  nttrio  oxide.     A: 
prolonged  boiling,  it  diMolvea  completely,  if  enough  nitric  xcEd  ia  pr«u 
and  the  solution  gives  with  water  a  white  precii>ilate  wliieh  uauiuca  a 
lemon  colour  on  tho  filter.     The  filtered  liquid  dues  not  contain  a  trace  of 
anlphuric  acid,  eTon  when  heat  has  been  applied  for  several  days;  hvnce 
the  sulphoD aphtha] id e  must  be  converted  into  aaolher  sulphurixed  (radj 

3.  Healed  with  uUi-alt  of  boiytn,  it  volatilieea  without  oxidnti 
of  the  sulphur.  —  4.  On  heating  it  with  ehlomte  of  potask  and  tariioiu 
nf  tnda,  n  partial  decomposition  is  effected,  and  llic  sulutioQ  bf  t 
residue  contains  sulphuric  acid. 

Combiitatlmu.  Insoluble  in  toaUr,  concentrated  iiriric  acid,  m 
cauilic  polat/i. 

DissulvoB  very  slightly,  if  at  all,  in  cold,  and  elightly  in  boill 
ahtoliitr.  alco/iol,  separating  out  foe  the  most  part,  on  cooling.      V* 

clighUy  soluble  in  ether. 


Broniine-nucUui  C*°BrIl'. 

Bromonaphthalin.    C*BrH'. 

LAtliBNT.     Ann.  Chim.  I'hyo.  .',9,  21C  ;  A,m.  Fharm.   12,  187;  JPfi 
31,  320  ;  Further,  Rev.  leUnt.  12,  1D5. 


Fttrmation  and  Prrji'iratian.  Forracil  when  bromine  is  broujiht 
contact  with  esc^aa  of  naphthaliu.  a  violent  action  taking  place,  lu 
i>eiitf>  developed,  and  hydrobromio  acid  evolved.  With  exMss 
brominti  bi bromonaphthalin  is  likewise  formed,  and  is  very  difficult 
fopantto  from  bromonaphthalin,  sinc«  both  are  e<iuaI1y  soluble  in  alool 
nnd  other.  They  may  ho  incomplclcly  scpurntcil  by  distilling  tlic  cru 
oily  mixture,  bi  bromonaphthalin  passing  over  towards  the  last. 

Pnrpertia.  Colourlcaa  oil,  volatile  without  dnoompuaitioD.  T 
crude  oil,  not  prcviuualy  purified,  gave  on   aualyels  2UD0  p.  c.  C.  a 

205  p.  C.  H,  (Laurent.)      in  teroritttct  vilb  Iliia  xniljcii,  Ltnrrnl  coiialilrtt 
rjiida  oil  tn  b«  •  nliturr  of  I  AC  bforoonaphiliclin,  C'Btti-,  and  1  At.  bibromont 

DteompotitioHi.  I.  Bromonaphthalin  is  not  attacked  by  ateoko 
potaA,  —  %.  Sromine  converts  it  into  bibromouanhthalin  and  otli 
lirominatcd  product",  hydrobromio  acid  K-ing  evolved.  —  3.  Cf>lon 
form*  hydrochlomtc  of  brnniochloronophthalin  and  an  oily  compou 
eonlnininj(  bromine  and  chlorine.  —  4.  Sulphiirie  iicid  oonverta  It  in 
ilphomphtbalie  aeid. 


GROHOSULPllOyAPUTHALIC   ACID. 


OmJtipaUJ  compound  of  (he  Bromine-' 

Bromosulphonaphthalic 


wclmt,  C-"BrIl'. 


LirnENT.     Comyil.  rend.  21,  33  ;  Compt.  ch'tm.  1849,  300 ;  abstr.  Ann. 

Phai-m.  72,  2B7;  Lieblg  &  Kopp'i  Jahrfib.  1849,  441. 

'.  Bromonapiliylodiliionicacidi  Brominaltd  Su!pio. 


'   Know  a  ou]j  ID 


biDBtion  vitli  baaet. 


^^  J^rmaiion  and  Preparation  of  the  Polas7i'»alt.  Broinonnplilhnliii  ie 
lieatetl  witli  rumiug  eulpliiiric  acid  till  cumplete  e'llution  takes  place,  after 
wliicb  llie  liijiiid  ia  diluteJ  wiili  water  and  iioutraliaed  witb  potasb.  Tlie 
whole  is  then  heated  to  boiling,  filtered  from  a  little  free  bromouapbtbulin, 
niid  allowed  to  coul.  The  crysliillino  mass  which  now  separates  out  ia 
washed  on  a  filter  and  dissolved  in  boilioi;  alcubol.  Oa  coaling,  the 
putaab-aalt  ia  dcpoaited  in  crystals. 

Decoiiipoxltion.  By  boiling  nilrie  acid.  If  tic  solution  of  the  potash- 
>nlt  be  evaporated  to  dryness  with  nitric  aci<l.  and  the  rcMdue  taken  up 
with  water  and  neutralised  with  potaah,  a  yellow  powder,  almost  insoluble 
in  water,  separates  out,  which  deflagratea  wlien  boated  in  sealed  vesBels, 
nnd  ia  therefore  probably  a  nJtro-com pound. 


f 


of    Pot-uh.  —  Colonrless,    cryslullisi 


26-7     25 'OS 


C"BrKH',2S0"  ....  325-! 


Tlromosulpbonaphthalate  of  potash  prodncea  In  a  moderately  dilute 
Rr'luttoQ  of  chloride  of  calcium,  a  white  precipitate  ;  also  in  acetate  of  /md. 
It  <loee  not  precipitato  aalts  of  mf^tesium,  man^aneK,  cobalt,  nictel,  tinr, 

Jiromemilpli'inapklhtlate  of  Batylet  obtained  by  double  decoui position, 
neparatM  out  from  ita  wann  and  aligbtly  dilute  solutioa  us  a  crystalline 
-  tipitate. 


67-3 
32-7 


,..._     33 1 


BBomn-irccucs  cnk^o*. 


hAvrnm.  ^aa.  Okim.  Pi^  59.  US;  Amu,  Fkarm.  12,  187  ;  PejgA 
320  ;  FvtlMr,  Rn,  titmL  12,  30(. 


AonwriuM  ova  Prtp^rutttttm 
to  bromoiupbUialiti  till  bo  bwo 
niuB,  which  aoUiliiei  wtea  iba 
mlcohvl  and  l«ft  lo 
lb  fa«MrK>w  b  bcMsd 
p.  M.) 


io  MdM   to   BKphtkaliii  nr 
je  acid  ia  «ri>lirM  ;  Mid  Xkt 
it  CMttpleted,  is  dissolred  ia 
fwii  whM  Lunni'i  fint   trtamrt 
u     (Canp. 


Prvpertiet.  LoDg,  white,  inodoKMi  Bctdln,  wboM  MCtion  formi  s 
)  rer;  Bcais  utg'IeB,  Helta  when  keatod  utd  lolidifiM 
vhca  oool»d  to  Saf.     VoUtila  without  decampontioa. 


hexAffon  with  two  rer; 
in  B  Ibrou 


41-9S 
MS 
iS-93 


1 


Dteompctitioru.  Heatod  on  ptfttiDum-fo'il  in  tlie  Same  of  a  Untp,  it 
burn*  with  K  mioky  flame,  which  goca  out  oa  sixin  >s  the  lamp  ia  Iftken 
■WAV.  —  3.  CA/orin«  does  not  act  nponit  in  the  cold;  bnt  on  heating,  quad* 
richloronaphtbaliii  is  formed.  3.  Cold  ni'ric  Mid  dues  not  attack  it ;  the 
hoilinfr  &cid  daeomposes  it.  —  t.  Sulphur  dissolTes  in  bihromoDaptilhftliD 
when  heated;  on  coaling,  both  bodies  sepsrsle  tu  crystals.  If  heat  be 
applied  till  the  miztare  of  the  two  bodies  assumes  the  colour  of 
broniioe,  it  remains  Quid  for  a  long  time  aflcr  cooling  to  10\  If  the 
mixtare  be  nltimatel;  heated  to  boiling,  it  erolvcs  hydrobromio  aad 
hydrosnliihurio  acids,  and  degtoeits  charcial-  ^  !>.  SuliJiitrk  acid  appeira 
to  bo  without  action  on  bibromonaphthalin,  ercn  when  wamied,  but  chan 
it  slightly.  Fuming  ivlphvrie  aetd  forms  bibroinoeulphonapht hallo  aciJ- 
—  6.  Poiauitim  deoomposos  it  slightly  at  »  gentle  heat,  !tiid  becomes 
eorered  with  bromide  of  potassium ;  at  a  strong  heat,  decomposition 
suddenly  takes  place,  with  evolution  of  light,  and  charcoal  is  dvpositod.>_ 
— -7,  It  is  nut  attacked  by  hi/draU  of  poUuA. 

ubinationt.     Insoluble  in  nater;  rery  soluble  iu  akokot  aui  | 

I 


tercbomokaphthalin. 


CmjugaUd  compounds  of  the  Sromne-nucUui  C^Br^H'. 

Bibromosulphonaphthalic  Acid. 

C'Br'H'S'O'  =  C«'Br'H',2S0*. 

Laurent.     Comjit.  mul.  21,  33  ;  CampC.  eliim.  1849,  300  ;  abstr.  Ann. 
Pbnrm.  72,  297  ;  Litbig  &  Ko^pU  Jahrfib.  1849,  441. 

BibroatoJUiphlhytodilMonic  acid  ;  flilrominattd  t*tph<maplithaiie  arid. 
Known  0DI7  in  cambiuitiaD  iii[h  bucs. 

Formation  and  Preparatimi.  Prepared  from  bibromonaphthalin  with 
fuming  EQlphuric  acid,  in  the  same  ivay  as  broiiiosulphnntiphtbalic  ncid 
irom  broiDUDapbtbalin.  Tbe  solution  is  diluted  wtih  water,  noutraliGcd 
vilb  pota«h,  and  heatod  to  boiling;  and  Iho  licjuid  ia  filtered  from  Llie 
free  bibroinouapbtbaliD,  and  nllowed  to  crystallise  by  cooling.  Tbe 
bibromosulpbonnpbtbalate  of  potash  tbua  obtained  is  purified  by  reoryn- 

PotBMh-iatl.  Laurent. 

DOBriil'SO* 317        ....     "SI 

KO.SO"  87-2     ..-     31-6     21-5 

C'"Bi'KH»,2SO'   iOi-a     ....  100.0 

^oivIphnnitpkthaUte  of  Barilla  ia  obuined  by  mixing  the  Bolu- 
n  of  the  potash-salt  with  a.  very  dilute,  boiling  solution  of  chloride  of 
bariom.  Deposited  on  cuolitig  as  a  Qocculcut  precipitate,  coDBJaling  of 
microscopic  crystals. 

Laurent. 

CfPBr'H'SCP 817        ....     73'2 

B«n.SO» llfl'5     ....     26-8 28'6 

C^DrlUHlfeSO'  *33'5     ....  lOO-O 


BromiM-nucUus  C^Br'H'. 

TerbromonapHthalin. 
C^Br'H'. 

Labkest.     ]i--v.  eeUrU.  12,  213  ;  13,  95. 

BromwpklalUr,  Sv-ituphlh,.     (Laurent.)     Bromidi^  i^  iiiromonepmsl. 

Formation  and  Frfjtaraiiw.  1.  Bibromonaphthalin  is  beated  with 
axcMS  of  bromine.  —2.  LaHrcnt'a  first  i)'0»JM«  </«  bronaphtinr  is  healed 
in  A  retort,  whereupon  bromine  is  evolved  and  a  crystalline  mixture 
MUMS  over  consisting  of  hi-  and  ter-bromoniiphthalin,  winch  are  sepiirated 
Wether,  By  spontaneous  eviiporalion,  the  torbromonaphtbalm  crystal- 
l&ea  first,  miied  bowever  with  bibromoaapbtbulin. 

Tot  xsr.  ■* 


M  .VPriN-BIX  TO  TE1B105APHTH1UN. 

Pror^rtiet.     Fire  veli:-^  xteeiies :  melts  mt  abovt  60^.  ftnd  tlien 
does  not  sonetiiDef  soiiairr  liil   ii  bM  cootwi  dowa  to  tk«  commoii 

temperature. 


?0C liO     .-    5«: S4-30 

5  H  _ _       S     _       1-37    1-46 

S  Br.- 240     -.-     6576 

C*B:^H» Zii    —  104KW 

Very  sligbtlv  s<-I«Ke  in  aJroA.vL  BodeimtelT  aoIiMe  in  c^Acr. 


Brons^thin.   C»H"BT»^f 

l.AVNKNT.     i?rr.  *•«%:.  li.  iJ04. 

FormxUum  <tn*i  Prfj^-rfi:n^  Fomwid.  t^^tlMr  witli  tereral  other 
|mvhioU»  bv  ^v^u^Tlc  brvMcine  vTer  bibx»mc*iiipkUiftliii.  Tbe  mixtuie  ii 
o\traou\i  \*ith  ot!:or  ar.i  tbe  <v.iiaTvaad  is  obtained  in  cijstads  bjspon* 


ri\wrfirf,     Or'.q'.:*,  wl'te.  Tr.!c*r..*PO|we  needless,  nnited  in  lUgliUj 
Mil  i:i  t  Oil  ^ca  los.     .\:  i ;  ;>  n :  4  ^  -\  r.:; i  v .  iA:il:des  csdecuinpoaed. ' 


20   0  :-i  ,V4.>     -    S8-17 

V>  H  ,N  .\  i:,S     1-82 


Laurents  First  Bramide  of  Branaphthin. 


IL     11  ebvUiTli  Vr,  miiio  h»>  \  r>cn  imsi.  tbe  bromide  crv*tmlU»e«  in  priimi 
«h  BAT  be  picked  cm  ^  itb  a  pair  of  forrepi^     Should  Uie  oonpoiid 


QUADRIBROMONAPHTHALIN.  35 

C*"Bi*H*,2HBr  bare  been  likewise  formed,  tbe  mixture,  aftet  repeated 
washing,  must  be  triturated  with  ether  and  dissolved  therein^  the  solution 
allowea  to  evaporate  slowly,  and  the  crystals  picked  out. 

Fropet-ties.  Right  rhombic  prisms,  (Fi^.  65);  *  :  «  =  115°  30'; 
u' :  t  =  109'';  u' :  u  =  142°. 

Laurent. 

20  C 120        ....     18-69     19-40 

5-5  H 5-5     ....       0-85     0*88 

6.5  Br 520        ....     80-56 

C^ni-iBx^^    ....  645-5     ....  100-00 

According  to  v.  Fehling  (HandtvoHerb,  5,  456),  it  is  a  mixture  of 
C»Br*H*,2HBr  and  C«»Br»H»,2HBr.  It  is  decomposed  by  distillation, 
bromine  being  evolved  and  a  mixture  of  bi-  and  terbromonaphthalin 
passing  over.     (Laurent.) 


Laurent's  Second  Bromide  of  BronaphtMn. 

C»H»-»Br'-»,  Br*. 
Laubent.     Bev,  scient,  13,  97. 

Formation  and  Preparation,  Bibromonaphthalin  is  heated  with 
excess  of  bromine,  and  allowed  to  stand  for  two  days,  the  whole  being 
repeatedly  heated.  A  body  very  slightly  soluble  in  ether  is  formed, 
apparently  of  the  same  formula  as  tho  first  bromide  of  bronaphthin, 
but  crystallising  in  a  different  form. 

Oblique  rectangular  prisms  m  :  t  =  90^;  y  l  t=  90°;  y  \m-=.  127°. 
Sometimes  the  angles  y,  m,  t  are  truncated  by  the  faces  a,  which  oblite- 
rate all  the  others,     a  \m  •=•  130°;  a  :  <  =  120°. 

Laurent's  analysis  gave  18*94  p.  c.  C  and  0'86  p.  c.  H. 

Evolves  bromine  and  a  little  hydrobromic  acid  when  heated,  and 
leaves  an  oil  which  solidifies  in  needles  on  cooling. 


Bromine^udeus  C^'^Br*!!*. 

Qaadribromonaphthalin« 

C»Br*H*. 

Laurbnt.     Bev,  soieni.  12,  221. 

Bronaphiose.     (Laurent.)    Bromide  of  tribromonaphthyU 

Formation  and  Preparation,  When  the  bromide  C*Br*H*,2HBr  iff 
distilled,  hydrobromic  acid  and  a  little  bromine  are  evolved,  and  a  white 
sabstance  distils  over,  which  is  a  mixture  of  qaadribromonaphthalin  with 

d2 


36  BROMINE-NUCLEUS  C>Bf«H«. 

uiother  body.  In  order  to  efiect  their  sepamtioD,  tbej  are  wftshed  witlt 
ether,  then  wanned  with  ether  in  a  strong  sealed  tube  placed  in  a  water 
bath  at  100^,  and  after  the  whole  has  cooled,  the  short  brilliant  prisms  of 
qnadribromonaphthalin  are  picked  oat  from  the  other  substance,  which 
crystallises  in  very  fine  needles. 

Properties,  Oblique  prisms  with  oblique  base,  exactly  resembling 
ouadrichloronaphthaliu  5.  Inclination  of  the  lateral  edges  =  101**  30^, 
Inclination  of  the  base  to  either  side  =  between  101^  o(K  and  103^ 
Volatile  without  decomposition. 

Lanmit. 
Pritmi^  mms. 

20  C  120    ....    27-45     2717 

4  H 4     ....      0-91     0-93 

4  Br 320     ....     7164 

C»Br«H< 444     ....  10000 

Hydrate  of  potash  has  not  the  slightest  action  on  this  compound.  It 
is  slightly  soluble  in  alcohol  and  iu  edier. 

The  substance  crystallising  in  fine  needles  which  accompanies  qnad- 
ribromonaphthalin, is  probably  isomeric  with  that  compound.  The  angles 
of  the  needles  are  of  120'';  the  crystals  are  very  elastic,  brittle,  and  reiy 
slightly  soluble  in  ether.     (Laurent.) 


HydrobFomate  of  Qnadribromonaphthalin. 

C*Br»H»  =  C»Br*H*,HBr. 
Laurent.    Bev.  scient.  13,  94. 

Sausbromure  de  bronaphiUe,  (Laurent.)  Bromwre  de  naphtaline  trihrfmh* 
(Gcrhardt.) 

Formation,  Sometimes  formed,  together  with  the  compound 
C*Bi^H^2HBr,  when  bibromonaphthalin  is  treated  with  bromine.  To 
separate  the  mixture,  it  is  boiled  with  ether,  in  which  the  bromide 
CBi^H^HBr  chiefly  dissolves,  and  is  deposited  in  microscopic  needles 
by  the  spontaneous  evaporation  of  this  solution. 

Needles,  Ltorent. 

5  H 5     ....       0-95     1-00 

5  Br 400     ....     76-20 

C?*Br*U*,HBr  525     ...  10000 

Decomposed  by  distillation,  evolving  bromine  with  a  little  hydro- 
bromic  acid,  and  yieliling  a  crystalline  sublimate  very  slightly  soluble  in 
ether  (quadribromonaphthalin  ?) 


BIIIYDROBROMATE   OP  PENTABROMOSAPHTHAUN. 

Bihydrobromate  of  Quadribromonaphthalin. 

C^Br-H'  =  C»Br*H',  2HBr. 

[linteKT.     Jln.Kimt.  13,  84. 

Sronophluirom&r,  Dtcahtri/Jstiperbromid. 

Fortnation  and  Preparation.     By  pouring  bromioe  oTer  napbthalin  o 
bibruiDODaphtbaliit.      Sometimes  after  a  few  hours  a  while  powder  i. 

JepoBitod,  which  is  washed  with  etlier. 


,  PropertUt.     Ciystallises  by  spontaneous  evaporation  from  its  b 
J  solution,  ia  microscopic  rhombic  tables. 


^^LPrope. 

^^■lerealsi 

^^^kDteompositions,      1.    Decompoaes  by   distillatiou   into   hydrobromio 
^^Hld,  a  little  bromine,  and  quodribromenaphlhalin,  tvbich  condenses  ia 
^^^e  neck  of  the  retort.  —  2.  Decomposed  with  great  difficulty  by  ahohotia 
potash,  with  formation  of  bromide  of  potassium. 
Very  slightly  soluble  in  boiling  ether. 


Tabttl. 

.   ig-ao   ,. 
.    ow   ,. 

.     7921 

Laurent. 

6  Br „., 

....  180     . 

C«Br'H'2HBr. 

-...  606    . 

,  100-00 

I 


Bromins-nudeui  C*'Br>H'. 

Bihydrobromate  of  Fentabromonaphthalin. 

C^Br'H'  =  C"'Br'H',2HBr. 


Laobent.    Rev.  Kteitt.  13,  579. 

(Laurent.)      Qnadriironinaphti/lbroraer-iibrDmmat- 

Formation  and  Preparation.  By  the  prolonged  action  of  bromine  on 
bibromouaphtlialin  or  on  naphtbatin,  at  a  ^'eiitle  hent,  uad  finally  in  sun- 
sbiue.  The  subatauce  is  recrystallised  from  etlicr,  and  the  crystals  picked 
out  with  forceps, 

I'ropertiei.     Crystallises  in  prisms  belonging  to  the  doubly  obliqag 

Irismatic  system,  very  closely  resombliug  prisms  of  the  oblique  prii^malic 
Men);  like  Fig.  112,  together  with  the  sides  a;  u:u=  110°;  i-.h 
bit  =  132",  left  =  180°  30';  i  :  a  left  =  120°;  i:u=  105°. 


Priimi. 

....     17-52 
...      073 
....     81-75 

6  H 5     ... 

7  Br 560    .. 

0'7S 

C="Bi'B',2HBr. 685    ,.. 

...  100-00 

' 

38   CONJUGATED  COMPOUNDS  OF  THE  CHLORINE-NUCLEUS  CFCIH^ 

Decomposed  by  distillation,  bromine  being  evolved  and  another  pro- 
dnct  formed  which  has  not  yet  been  investigated. 
Very  slightly  soluble  in  ether. 


CMorine-nucleus  C*C1IP. 

Chloronaphthalin.    C«C1H^ 

Laurent.  Ann.  Chim,  Fhi/t.  59, 196  ;  abstr.  Ann.  Pharm.  8^  8 ;  Ben, 
Jahresh.  16,  350. — Hev,  scient.  13,  78,  &  92.  —  Zinin.  J.pr.  Ckenu 
83,  36. 

Chlomaphialast  CMomaphtas.  (Laarent.)  IkodekateiMerylckhnikr,  (Bendim.) 
Naphtaline  chlorie.  (Gerhardt.)  Chloronaphthaiid.  (MiUcherlich.)  c-  Ckiortmapk* 
thalid.     (LQwig.) 

Formation  and  Preparation,  1 .  Hydrochlorate  of  chloronaphthalin 
is  repeatedly  distilled  over  hydrate  of  lime.  —  2.  Hydrochlorate  of 
chloronaphthalin  is  boiled  with  alcoholic  potash,  and  the  oily  componnd 
thus  liberated  is  precipitated  by  adding  water,  and  purified  by  distilla- 
tion,    (Laurent.) 

Properties.  Colourless,  transparent  oil;  combustible;  distils  withoat 
decomposition. 

Lanrent. 
Oil.  mMM. 

20  C   120        ....     73-84     72-75 

7  H  7        . ..       4-31     4-00 

CI 35-5     ....     21-83 

C^'Clir 1C2-5     ....  10000 

Decompositions.  1.  Heated  with  oil  of  vitriol,  it  is  converted  into 
chloro8ul])honaphthalic  acid  (Zinin);  it  \s  not  attacked  by  sulphuric  acid 
(Laurent).  2.  Decomposed  by  hrovtine  with  violent  etlervescence ; 
hydrohromic  arid  beini;  evolved,  and  bilivdrobromato  of  terbromochloro- 
naphthalin  (C'"Br»ClHSiIlHr),  being  formed.  — 3.  Chlorine  converU  it 
into  a  peculiar  oil  which  is  changed  into  t7-terchIoronaphthalin  by 
hydrate  of  potash.  If  the  action  of  the  chlorine  is  aided  by  a  gentle 
heat,  ter-  or  quadrichloronaphthalin  is  directly  formed.  —  4.  Not  attacked 
by  hydraU  of  potasfi.     (Laurent) 


Conjugated  compounds  of  (he  Clilorine-mtcleus  C*C1H'. 

Chlorosulphonaphthalic  Acid. 
C''*cur,  2S0». 

Zinin.     J.  pr.  Chem.  33,  36. 

Chloml/onapkialituaure,  ChhrohypoMulphonaphihalasie  acid.    (Laurent.)   Aeide 
tuf/onaphiaiiqne  ehluri.     (Gerhardt.) 

Formation  and  Preparation.     1  vol.  of  purified  chloronaphthalin  is 
mixed  with  2  rols.  of  salphario  acid,  ana  the  mixture  heated  for  a 


unOCULURATE  OF  ClILORONAPHTUAUN. 


3tf 


narter  of  an  liour  in  an  oil  bath  to  140°.  A  trausparsnt,  bron-nish 
liquid  ia  thereby  abtuined,  whioli  is  not  changeil  by  CDoliiig,  but  on  the 
aaditiuD  of  a  few  dropa  of  water,  solldiljes  in  n  white,  buttery,  cryatalliae 
tnaas,  which  must  be  placed  upon  a  porous  tile  to  absorb  the  enceat  of 
solpburic  acid.  (Zinin.)  The  same  acid  ia  also  probably  oblaineJ  by 
treating  hjfdrochlonite  of  chloronaphthalin  with  fuming  sulphuric  acid, 
hjdiochlorio  acid  gas  being  evolved.     (Laurent.) 

Properiiet.  Melts  by  heat  to  a  brownish  liquid,  and  then  decompoaes, 
diS'osing  an  odoar  of  napbtbalin. 

CombiTintion).     Readily  soluble  in  water. 

Forni!)  with  baaes  chiefly  soluble  talis;  witb  ammonia,  a  while, 
eaeily  soluble,  non-crptalline  nia«s  ;  with  potaab,  a  dull,  white  powder, 
but  slightly  soluble  in  water  and  in  alcohol ;  this  gave  according  to 
Zinin'a  an.ilyais,  1671  p.  c.  KO,  (the  formula  C^ClH^aSO'  requircH 
IB8I1.C.KO). 

Chloroiutphonaphlhalale  of  Baryta.     Dull  white,  microscopic  needles, 
fficultif  Golubte. 


^djfficn 

^P  Cuprotu  ehlonntvlphonaphlhalaU  is  a  white  flocculent  precipitate;  the 
ntpric  Kill  ia  bluish  and  readily  soluble  ;  the  Uail-ialt  a  white,  almnat 
insolobto  body;  the  »ilv»r-talt  a  white,  ourdy,  precipitate,  slightly  soluble 
in  water,  aud  decomposing  at  100''  C. 

Chlorosulphouaphtbalic  acid  dissolves  easily  in  alcohol. 


aOC  120  .,„  38'69  S9'T7 

6  0 6  ..,.  1-9*  813 

Cl_ ~ 35-5  ....  UW  11-18 

BaO ~ 76-6  ....  !*'69  2&-fiS 

SO „ 40  ....  1290  11-96 

3  S  33  ....  10-32  10-31 

C?°aH'Ba,2SO«    BlO-l  ....  lOO'OO  100-00 


I 


Hydrochlorate  of  Chloronaphthalin. 
C"C1*H»  =  C'°CiH',HCl. 

DKE-sT.  Ann.  Ckim.  Phffi.  52,  275;  Ann.  Ckim.  Fhyt.  59,  13C; 
Ann.I'kamt.  8,  8;  Poffff.  39,  77;  abstr.  idrj.  JoAj-mS.  Ifi,  350;  Rev. 
leienl.  13,  76. 

Hydroehloralt  0/  CMomaphtkaliue,  or  Chlanaphtkate.  (L»iirent,)  Biehlaride  qf 
nnpkthatin.  (BenwUm.)  NaplitMdc/ilorilr.  (Miiii!herUi.-li.)  NaphlfhUoriir-chlor- 
icutrihf.     (Kolbe.)      CAIorirt  tie  uaiiAlalia^.     (Gerlurdt.) 

Forwatlon,  Hydrochlorate  of  chloronaphthalin  is  tho  first  product 
of  the  action  of  chlorine  upon  naphthalin. 

i'lTparation.  1>  When  dry  chlorine  gaa  ia  paased  at  the  common 
Umperatnre  uver  naphthaltn,  a  Tiolent  action  immediately  seta  in ;  tho 
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iiaplithalin  melfs,  ami  when  tie  fitream  of  chlorine  is  rapid,  partly  eab- 
liniea  as  solid  C'°C1'H',2HCI,  hydrochloric  add  heing  liberated  at  tho 
aame  time.  The  mass  gradually  thickens,  owing  to  the  formation  of  a 
granular  suhstance,  and  after  a  while  assumes  the  consistence  of  Eolidificd 
olive  oil.  The  eame  product  is  formed,  when,  in  preparing  caphthatiu 
according  to  tlio  method  given  at  p.  4,  uhlorine  ia  passed  too  long  tntu 
the  tar.  If  all  the  naphthalin  has  not  been  attacked,  the  mass  must  be 
gently  wamied  till  it  welts,  and  again  treated  with  chlorine.  After  the 
renction  is  terminated,  the  moss  consists  of  solid  and  liquid  bydrocblonlc 
of  cbloronaphthalin  ;  it  ia  shuken  up  with  ether  in  a  glass  tube,  the 
liquid  decanted,  and  tlie  mass  treated  in  the  same  way  three  or  four 
times,  and  then  filtered.  The  whole  of  the  ethereal  solutions  are  distilled 
till  ibe  greater  part  of  tho  ether  ia  volatilised,  and  the  residue,  which 
atill  contains  ether,  is  maintained  at  a  temperature  of  —  10'^,  as  long 
OS  it  cuntinuea  to  deposit  solid  chloride.  The  oily  chloride  is  now 
removed  with  a  pipette  from  tho  crystals,  and  tho  ether  ia  evnponitci! 
by  a  gentle  beat.  The  fluid  chloride  thus  obtained,  invariably  contaiu 
u  small  quantity  of  the  solid  chloride.  (Laurent,  Ann.  Chim.  Phyt.  it, 
275.) 

i.  The  following  is  a  better  method.  Chlorine  is  passed  over  napli- 
thntin,  till  the  resulting  oily  compound,  which  had  become  heated  daring 
the  reaction,  begins  to  deposit  a  white  granular  mass.  The  oily  liquid 
thus  formed  is  a  mixture  of  naphthalin,  the  oil  C"CIH',HCI,  and  tb« 

CrysUlline  body  C'<'CI'H*2HC1.  (ir  sn  ■tUrmpt  m^  mnJe  to  con.eit  .II  tbt 
Diphtbslin,  therp  would  Iwii  riili  o(  trinirnrming  Uio  twachloriiit-eompoundt  intoolhn 
compound*  tloMly  rueiiihling  tlicm.)  In  order  to  partially  remove  the  Dapb- 
Ihalin,  the  mixture  ia  heated  in  a  dish  for  a  long  time  between  £0"  and 
60";  the  rosidne  ia  afterwards  dissolved  in  etber,  and  the  solution  i) 
kept  for  some  time  at — 10°,  The  residual  ethereal  solution  is  mixed 
vith  alcohol  and  exposed  to  the  air  in  an  open  beaker,  until  ^  of  the 
oil  have  been  deposited  ;  this  portion  contains  the  oily  ckloride.  The 
third-fifth  is  collected  apart ;  it  is  the  solid  chloride  in  a  state  of 
perfect  purity;  while  the  }  still  in  solution  contain  naphthalin.  (Laateol, 
Ann.  Chim.  I'hyn.  53,  lye.) 

Proptrtift.  Palo  yellow  oil,  heavier  than  water,  and  nnellii)£  liko 
tho  solid  bihydrochloratc  of  bichloronnphthulin  (CCI'H'SHCI). 


L*ar«il. 

Oil. 

l.(  an^lyi,.  2nd  a^ty.i,. 

>o  c  _ 

G1-43S  ..„  6D'C» 

a  H 

...   8 

..  *oa  . 

3-62S  ...,   3-60 

s  a  ._.„ 

..  U-M 

C^CUUfHCl... 

...  ISO 

..  100-00 

Decompotitiont.  1.  Hydrocblorale  of  ehlDronapbthalln  cannot  be 
mailo  to  tui-n  of  itself,  but  must  first  be  mixed  with  some  combatUble 
Uidy,  such  OS  paper  or  wood,  when  it  burn*  with  a  green-edged  smuky 
Dame.  —  2.  Decomposea  partly  by  ilitlillafiim,  Iiydruchloric  acid  gw 
being  evolved  and  chloro.mpUhalin  (C'CIU')  being  formotl.  Wtiso 
rcdislilird  *ix  times,  wliereupon  a  little  hydrochloric  acid  is  i-ach  time 
evolved,  it  is  converted  lulu  a  colourless  oil.  which  has  the  composite  mi 
of  a  aub-hydrochlorato,  since  It  containe  67-81  p.e.  C  and  386  p.c.  tl. 


^d 
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id  probably  corresponds  to  the  formula  2(C="CIH'),HC1 ;  U  may  how- 
ever uot  be  a  pure  product,  since  it  loses  by  repeated  dJstillalion  as  much 
hydrochloric  acid  oa  it  had  already  parted  with.  (Laurent.)  —  3.  Hydro- 
chlorate  of  chloronaplithalin  in  <lecoiiiposed  very  slowly  by  potassium,  even 
at  tha  boiling  lieat,  into  chloride  of  potaesiiiin  and  an  oil ;  it  waa  for  this 
reason  that  Laurent  (^«n.  Chii'i.  Fhys.  52,  275)  formerly  supposed  that 
it  was  not  decomposed  by  potassium,  but  that  the  formation  of  chloride  of 
potflAsium  was  owing  to  dec oni position  of  solid  chloride  contained  in  the 
liquid.  (Laurent.)  4.  Distilled  over  fragments  of  potash,  it  parts  with 
hydrochloric  Bicid ;  the  decomposition  is  more  complete  than  by  distillation 
per  »e,  chloride  of  potassium  Wag  formed  and  chlonmaphthalin  obtained 
as  distillate ;  but  to  decompose  the  oil  effectually,  it  is  necessary  to  repeat 
the  operatioD  three  or  four  times.  (Laurent,  Ann.  Ch'im.  I'hys.  59, 190.) 
Alcoholic  pota&h  decomposes  it  readily  and  completely  into  cldoride  of 
potassium  and  chloronaphthalin.  (Lanrent,  Rev.  Hcient.  m,76.)^ — 5.  By 
(nomine  it  is  converted  into  chlorenbronaphtone  B  (1).  —  6.  Chlorine 
converts  it  slowly  into  solid  C"C1'H*,2HC1;  hut  when  heat  is  applied, 
bihydrochlorato  of  tcrchloronaphtbalin  is  formed.  This  last  body  is 
produced  in  this  reaction  in  two  modifications  : 

C™C1H^UC1   +   CI'   =   HCl   +   C»CPH',2Ha. 

If  too  great  a  heat  be  applied  during  the  action  of  the  chlorine,  terchloro- 
naphthulin  A  is  also  formed,  or  the  products  of  its  decompoaition  by  the 
action  of  chlorine.     (Laurent.) 

7.  AiVric  acul  slowly  converts  it  into  a  yellow,  glutinous,  and  viscid 
nia«3.  —  8.  Dissolves  ia  hot /uming  ivlpkurtc  acid,  with  evolution  of 
hydrochloric  acid  gasj  the  resulting  liquid  diluted  with  water  and 
saturated  with  carbonate  of  baryta,  yields  an  almost  insoluble  salt. 
(Laurent.) 

ComhifMti<ms,     Insoluble  in  leater.     Dissolves  readily  in  alcohol,  still 
and  in  every  proportion  in  ether. 


[ 


Chtorine-nudeut  C^Cl'H*. 


Bichloronaphthalin.    C^CPH'. 

lCTient.  Ann.  Chim.  Fhys.  59,  196  ;  abatr.  Ann.  Phami.  8,  8  ;  Beri. 
Jahret.  10,  350  ;  Further,  Compt.  rend.  21,  35  ;  Kev.  gcient.  12,  198  ; 
Compl,  chim.  1850,  1  &  7  ;  abstr.  Ann.  Ftmin.  76,  399. 

CAlontephlalne,  ChfornapMeit.  (Laurent.)  Dekahtxylehloriir.  (Bcneliua.) 
NajihtaUdrklorid.  (Mitscberlieli.)  Naplhaline  biehlorle.  (Gerlinrdt.)  CAIoride  of 
Mortmi^ilithyl.     (Kolbe) 

Formation.  According  to  Laurent,  bichloronaphthalin  exIaU  in  seven 
tliferentvifni^ficatiotis.  It  is  formed:  1,  from  u-hydrochlorateof  bichloro- 
tta|ihthaUn  ;  a.  hy  dittiilalion.  In  the  modifications  A,  C,  F,  andX;  — 
(.  by  decomposition  with  potash,  in  modifications  E,  and  AD  —  c.  by 
aif.nholic  amtHonia,  in  the  modlBcatiou  C.  —  It  is  formed:  2.  from  /i- 
liihydrochlorate  of  bichloronaphthalin;  a.  hy  rlistillation,  m  the  modifi- 
L-ution  C. ;  —  b.  by  decomposition  with  potiiah,  iu  the  modification  V, 
tagelber  with  an  oil.  —  Formed :  3,  in  the  modification  G,  by  treating 
blnitiDDBphthalin  with  chlorine. 


CULORINK-NUCLECS  C»C1'H-. 


Chi^  charadfriHic*  of  the  Birhhi-onapkOudiHt.      (Laurent  Btv. 
ment.  U,  2030 


OiljA-bihy- 

drochlarnle 

ehloronaph- 


rirhloraD«jih- 


Bihydmchlo- 

riclilaroiuph- 
thilin  C 


Dlhjdfobro- 
uatcofbibro 
mobisblota' 
niphtbillD 


Trichloro- 
nnphtbi- 
lln  AC 


Bromo- 
luiA 


Irocblonte 

!hloronlpt>. 
Uulin. 

iitn  E  <|0>d- 


a.  Itomerk  bichlorofuiphtkalitujormed  hy  the  dutUiniion  of  a-  C?'CPB 
3HCI. 

1.  Modijitation  C.  Obtained  by  tlie  .«stlllation  of  a  ■  C»°C1«H',2H0 
hydrochloric  acid  gns  being  evolved.  I[  is  abtaJnud  mixed  nitb  a  peculil 
oil  (the  ijunntity  uf  wbich  iiicmuN  witb  the  rapidity  of  tlio  distillMioB 
and  witb  unden[>m}ioscd  clduridc  ;  fur  Uiiii  reason,  the  distillation  mnst  I 
rf[>e:iloil  iu  unler  to  deeotnpoM  ibe  latter.  Tbe  product  i 
boiween  blotting  pajier,  dissolved  in  alcobol  at  tbe  couiniun  temperatu 
and  cryatallited  by  cooling  tbe  solution  to— 5°  or  —  10°  C,  (LanrM 
Ann.  pkim.  I'hs*.  -W,  10(t.)  — 8.  Tbe  oily  distillate  of  «  ■  C"Cl«a'.»H( 
deposit;^,  nflcr  rorying  intervale  of  lime,  nl  first  chiefly  rliombic  t«bl«U  I 
birhlonmnpbtlmtin  F,  from  which  tbe  oil  ia  decanted,  nml  then  aeoilleaof  ( 
—  Bichloronaphlhalln  X,  which  is  likewise  present,  but  in  very  varyhl 
proportions,  is  removed  witb  a  pipette  when  the  quautily  is  oonatilenbll 
i\iK  crystals  are  farilicr  pressed  between  blotting  paper,  dissolred  in  ethfll 
aleohol  (inure  advinto^eously  in  ether,  if  the  euWanco  still  eont^ 
rfaomhio  tablets);  and  the  liqnid  is  uliowed  to  evnpoiate  spontiuieona 
in  a  11  at- bottomed  fliuk.  As  soon  ai  all  tbe  ether  is  evnporated,  bat  ai 
the  miiall  quantity  of  alcohol,  tbe  crystals  are  thrown  upon  paper,  and 
any  rhombic  tablets  are  mixed  with  tbeui,  ihoy  are  piokod  out  wit 
foroejit.     (I.aDTont.) 

3,  Chl^rldo  .>(  •ulplmr  (which  1)  is  heated  in  a  fla*k.  and  naphthalia 
gmdnally  added,  whereupon  hydrochloric  acid  is  evolved.  After  the 
•oticn  bai  ce&ved,  wat«r  and  ammonia  wtt  adtUd,  wbereopoD  k  mA, 


WIhoi 


BICHLORONAPTIIALIN, 


Itiowii  mixlnro  of  sulphur  and  a,  cry  stall  ianbte  subEtatice  is  proJticeil, 
from  which  l>ichloronapbtbalin  C  is  extracted  by  boiling  alcohol  aiid 
crystallises  ont  on  cooling.     (Laurent.) 

I'ropfilitt.  Crystallises  fnim  alcohol  in  long  transparent  needles 
luving  a  rhombic  sectiun  (of  1 1 1^  or  1 12°)  and  terminated  by  very  acute 
pyramids.  Oenoruliy  two  suob  prisms  are  joined  together  lengthways,  so 
that  Iiomitrophy  results,  just  as  in  the  case  of  spliene.  The  crystals 
obtained  from  ether,  though  tolerably  large,  are  nevertheless  extremely 
irregular.  Mclta  about  .511'  to  a  colourless  oil,  solidifying  at  41°  in  a 
fibrous  mass.     Distils  without  decomposition.     Inodorous  and  tasteless. 


I 


ar-erige. 
tfrtdln.  a.  i. 

Boc lao  ....   00-8;   6i-g2    ...   eo^ra 

6H 6     .,,.      304     280     ....      2-96 

8  CI 71     ....     36'Oa 

CCl'H"  1H7     ....   lOO'OO 

t  ma  prepared  by  the  tbitd  melhod. 


Seeonipoailioni.  I.  Forma  with  chlorine  at  ordinary  temperatures, 
bihydrochlorato  of  qnadritliloronaphthaliD  ;  by  heat,  chiefly  the  modlH- 
cations  b  and  c  of  quadrichloronaphthaiin,  —  2  With  bromine  at  ordinary 
temperatures  it  forms  bihydrobrouiate  of  bibromobicbloronapbthalin.  — 
3,  yiCric,  hydrochloric  and  sulphuric  aeidi  are  without  action  upon  it. 

—  (Laurent.)      Fuming  eulphurie  acid  dissolves  it  when  heated,  with 
formation  of  bichlurosulphonajihthalio  acid  (Zinin,  J.  pr.  C/if)i.  83,  37.) 

—  i.  It  is  not  attacked  by  polassiiim  in  the  cold,  but  between  30"  and 
10°  it  is  decompoaed,  with  evolution  of  light  and  deposition  of  carbon. 

—  5.  Very  concentrated  loltUton  of  potash  does  not  attack  it,  even  on 
boiling. 

Insoluble  in  irater;  very  soluble  in  alookol  and  in  ether, 
2.  Modification  F,  is  contained,  according  to  Laurent,  in  the  oily 
di»til1iite  from  the  chloride  a  ■  C»CI=H',2HCI  (sea  modification  C;  prepara^ 
tion  3,  p.  .10).  The  oil  above  the  rhnmbic  tablets  is  decanted;  the 
crysluU  are  dis«olved  in  ether;  and  the  soluiion  is  placed  in  a  fiat-bottomed 
lliisk,  and  allowed  to  evaporate  very  slowly.  After  two  or  three  daya 
beautiful  rhombic  tablets  are  formed,  mixed  with  a  few  acicular  groups 
of  C;  thcfce  latter  are  first  picked  out  as  completely  as  possible,  and  the 
crystals  are  then  ua«bed  with  other,  wbirh  dissolves  the  tablets  less 
rapidly  than  the  needles.  The  tablets  are  finally  rccrystalHsed  once  or 
twice  from  ether,     (Liuirent.) 

Froprnies.  Colourless,  inodorous,  rhombic  tablets,  with  angles  of 
77^  and  103'.  Melts  at  101",  and  on  cooling  solidifies  in  a  scaly  mass. 
Distils  without  decomposition. 


I- 

^^Bin>nn'R«  into 


20  C  ISO  ....     00-95     6Cl-*5 

6  H 6  ....      3-05     3-1)8 

2  CI 71  ....  36-10 

C-K'im*    197  ....  10000 


\  Decompontiont.     1.  Not  attacked  by  afralo?icpo.'u«A,  —  2.  Converted 
BtromtRtf  into  bihromo-bickloronapbthalin  b,  —  3.  Fonne  a  substitution- 
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product  with  cltlorin^  — 4.  Blasolved  by  nKrm  /uming  nJ/Jtiwit  a 
tho  solation  is  not  precipitated  hy  water. 
Dissolves  readily  id  atmliol  and  in  eiktr. 

3.  Modijication  X  is  produced,  together  wilb  the  two  ] 
iDodifioatlona  C  nnd  F,  by  difitiUicg  a-  C"C1*H*,2HC1  and  forme  iha^ 
decanted  from  these  two.  According  to  Laurent,  the  more  mpid  H 
distillation,  the  nioro  abundantly  is  the  oil  foruiedj  but  he  does  ■ 
mention  how  this  liquid  modification  X,  is  to  be  separated  from  tti«aj 
modification  A  (4),  whicli  is  aUo  produced  in  the  diatillaiion.  (Ctr' 
Sometimes  tlie  distillate  di>e3  not  solidiry  on  cooling,  or  only  l 
partially  solid.  In  order  to  purify  the  decanted  oil,  it  is  dissolred  n 
alcohol;  the  solution  is  cooled  to  — 8°  or  —  10',  and  decanted  from  Hit 
crystals  hereby  deposited;  and  the  oil  is  precipitated  by  the  addition  of 
water.     (Laurent.) 

Proprrtiet.     Distils  without  decomposition.     Contains    60'3  p.  e.  C 
and  3D  p  c.  H.     (LaurenL)  _■ 

Converted  by  ehlorine  into  oily  bihydrochlorato  of  ()uadricliloroiii,pl^| 
thalin  X.  —  It  is  not  decomposed  by  alcoftvUc  polatJi.  ^| 


ed  by  redistilling  the  chloride  . 
reby  the   modification   C   is 


4.  Mo<l<fication  A  i«  obtai 
SHCl  four  or  five  limes,  wh 
decomposed. 

Propertiti.     Oil,  not  decomposed  by  distillation,  and  containing  40'i  ^ 
p.c.  C.  and  S-2  p.  c.  H.     (Laurent.) 

Convcrtcil  by  c/ilorine  into  oily  hycIrochlorBle  of  qaadrichloro 
tluilin  A.  ■ —  Not  attacked  by  hydrate  of^mlath. 

h.     lauvifi-ie  bic/ititronaphOiaUns  obtained  by  decomposing  u-biliyj 
chlorate  of  bichloronapbtholin  with  alcoholic  potash. 

5.  Mndificalian  AD.  ParaehloronaphlhaJdu  (Lanrent).  n- 
oblorato  of  bicbloronapb thalin  is  distilled  upwards  for  an  hour  ii 
necked  fiask  with  concentrated  alcoholic  potash;  the  liquid  is 
tated  with  water ;  and  tho  precipitated  oil  is  redistilled  with  kIooIm 
potash  in  the  same  way,  then  rep recipi tated  by  water,  freed  from  adhnj 
potash,  chloride  of  potassium  and  alcohol  by  washing  with  wstvr,  i 
finally  dried.  The  colourless  or  faintly  yelluvrish  oil  thus  obtoipi 
gradually  solidifies  in  n  white  nacreous  mass,  which  is  purified  ttU 
adhering  oil  by  pre&sing  between  blotting  paper,  and  then  disAolved  | 
etfaer-alcohol.  By  cooling  the  solution  to — 5  or  —  lu',  crystals  I 
obtained,  which  are  separated  from  the  mother-liquor  nnd  dried.     ~ 

ciyitals  attj  ROmf tioin  roiiUin   ■  little  bilixdrochlorBle  of  bifhlaroiuphtluttia ;  \t 
oup.  tbs  etlicml  wilulioli,  lijr  t\om  evii|ioruiiiin.  Grit  dipoiilt  lliii  miliiitum  in  rhotatfi 
luainB  vrhich  are  Im  ieitJil)f  rmilitr  wid  \tta  mlable  in  etlier  thin  AD.     (Laurcni.t 

J'rojurtiet.     ColourtcH,  acute  laniiu^ri,  or  rather  long  rhomnio  needle* 
of  IZS'  (LiHurent,  H*v,  sciVnC.  13,  72).     Melts  between  28  and  S0°; 
does  not  solidify  till  coolpd  to  1 8''  or  20",  and  then  forms  a 
not  fibrous  mass.     Volatile  without  decomposition.     Inodoi 


Kir4ln 


va  forms  a  nacreous,  bafw 
D.     Inodoroiu.  ^H 

^1 


■  i)«; 
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I  DeeantposilU.m.  1.  Unattactced  by  acils.  —  2.  Fuming  sulphuric 
acid  hchnveB  ivitb  this  compaund  as  with  tLe  iaoruerio  conipnuml  C- 
bichloronnpblhalia.  —  3.  With  dilorine  it  forms,  wiien  warmed,  ter- 
chluronaphtlialin  AC.  —  4.  With  bromine,  hyiiohromate  of  bromobi- 
chloro naphtha] in  A,  with  evolution  of  hydrobromic  acid.— 5.  Decomposed 
by  potattium  between  40°  and  50",  with  evolution  of  light  and  separatiou 
of  c-irbon.  —  0.  Not  attacl^ed  hy  hydratf  of  potash. 

Insoluble  in  water;  very  soluble  in  alcohol  and  in  eClier. 

6.  Mod'jicalion  E  is  found  in  the  alcoholic  mother  liquor  from  which 
AD  has  cryatalliaed  by  refrigeration  fcomp.  p.  H),  and  is  obtained  by 
spontaneous  evaporation. 

Properties,  Very  well  defined,  brilliant  siK-aided  prisma  of  94°, 
larger  than  the  crystals  of  AD.  Melts  nt  31",  and  distils  unchanged. 
Laurent  found  flOTG  p.  o.  C.  and  3'06  p.  o.  H. 

Decomiiosilions.  1.  Treated  with  bromine,  it  evolves  hydrobromic 
jwid.  —  2,  Behaves  with  sulphuric  acid  like  the  other  niodificatious  of 
bicbloronaphtbalin.  —  3.  It  is  not  acted  upon  by  hydrate  of  potash. 

e.  Bichloronaphthalin  formed  by  treating  hinif ronaphthaliti  with 
chloriuo  gas. 

7.  Modification,  Y.  Chlorine  is  parsed  throngh  fused  binitronaph- 
thalin.  If  the  heat  does  not  exceed  the  melting  point  of  binitronaphthalin, 
and  the  decomposition  is  not  thoroughly  effected,  a  mixture  of  undeconi' 
posed  binitrouaphlhaliD,  oily  hydrochforate  of  tercblotonaphlhalin,  and 
oichloronaphthalin  Y  is  obtained,  nitrous  fumes  being  evolved,  ifmore 
Eillariue  »  a<ed  nnd  the  temperature  raised  higher,  trrclilaronaphllialin  A  ii  formed. 
First  the  oily  chloride  is  removed  with  a  little  ether,  and  then  the  bichloro- 
naphthalin is  extracted  from  the  residue  by  more  ether,  (lUe  binitronapii- 
tbulin  reinoios  undiiiolifd),  and  it  is  purified  by  recrystal Using  once  or  twice, 
and  finally  sublimed  or  distilled.     (Laurent,  Hev.  seient.  12,  202.) 

Properties,  Forms  by  sublimation,  white  needles,  the  exact  form  of 
which  cannot  be  determined.  In  order  to  obtain  fine  sublimed  scales, 
the  substance  is  put  on  a  small  dish  and  placed  on  a  sand-bath  heated 
to  100°,  the  whole  being  covered  with  a  low  hell-jar.  It  melts  at  3j°, 
and  crystallises  in  needles  on  cooling.  Laurent  fonnd  CO'12  p.  c,  C. 
and  3  03  p  c.  H. 

Of  all   the  modifications  of  bicbloronaphtbalin,   this  is  the  least 
ilnblo  in  atcolwl  and  in  ether. 


^P  C^Cl'IPS-O'  =  C'"C1'H»,2S0- 

^SraiK.     J.  pr.  Chen.  33,  37. 


OonjugMed  Compounds  of  the  Chlorine-nucleus  C^Cl'H'. 

Bichlorosulphonaphthalic  Acid. 


Sulphuric  acid  acts  upon  liicbloronaphtbnlin  as  upon  cblo^otlaphth.^lin, 
and  forms  a  whito  buttery  acid,  somewhat  more  consistent  than  ehloro- 
■ol^bonapbtlialio  acid,     (^inio.) 
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The  amnionia-iaU  u  excecdinjj'ly  s< 
The  potatk-$att  forma  small  neeill« 

soluble.     Conlnins  U'74  p.  o.  KO. 
Baryta-tall.     Small,  ntiite  nccdlca 

soluble. 


having  a  fatty  lustre,  epEuinjjl 
haTing  a  fnttjr  lustre ;  Epuriiij|| 


34-82     U-*i 


20-60  20i7 

22  20  saor 

11-63  11-43 

B-29  3-69 


C»Cl=H'B«,a8(>'   3410      ,.  10000    10001 


Silver-talt.     Wbite,  brilliant  laminiu  sparingly  soluble.     Zinin  fulUj 
29' 89  p.  c.  AgO;  the  caloQlatign  reqiiiroa  30-23  p.  c. 


Bihydrochlorate  of  Bichloronaplithalin. 
C^H^Cl'  =  C="Cl'lI*r2HCl. 

Dumas.     Arm.  CMm.  rhy$.  fiO.  182. 

Lachknt.     Aim.  C/iim.  Phj/t.  62.  a7J;  50.  19(J  :  Further.  Hn.  tcknt.i 
29;  13,  72;  t'nrtler,  Ann.   CAtni.  Pii/i.  74.  28  j  Furlber.  Con 
mnd.  21,  35  ;  ('o»»/rf.  tAim.  1830,  1  ;  abstr.  Ann.    I'/innn.  70, 
Zuiiff  &  Kopp't  .lahi-uh.  1 850.  497. 

De  Marioxjc.     Ann.  Pkarm.  88,  40. 


Formalion.     By  the  aution   of  cliloriue   iijion   natilitUulin.  

streftm  of  cblortnc-gaa  bo  not  too  lonj;  contioued,  Iiyilrocbloric  oeid 
gu  ia  evolrcd  and  x  buttery  masa  resouibliii^  froieu  olivo-oil  ia  obtained, 
which,  together  with  undecomposcd  naphthalin,  contains  bydrnrblorato 
of  cbluronaphtbalin,  and  tbo  mmlificatioiu  «  and  ^  of  bUtyitroehloraU  o{. 
bichloivnaphthaiin.     (Laurent.) 

1,  Xodijteation  a. 

Prtparatioii.  Tho  buttery  mixture  of  tlio  chlorido  (see  fonnation) 
waahe>l  four  or  five  times  by  docantntioR  with  ether,  collected  i 
proseod  between  blotting  paper,  dried  and  fused.  (Laurent,  A 
i'Ayf.  ,S2,  275 ;  Do  Marignac.)  8in«  thu  rhloriilii  mtj  bf  ixmyrrtrA  bjr  txten 
rhloila*  Into  nriT  (Vrnponnd*  plowif  mniibliu)|  it,  tbe  >trum  of  dilariaa  mu*t ' 
inUrTU|>l«d  beTan  «II  the  mnhlhrfin  ii  cltmcupoiwd ;  unJ  In  ur.ler  In  [inrtly  minor*  ( 
Ull*r,  tbi  frodort  !■  «>nD*a  tot  *  loiif  titn«  in  ■  dl*h,  bMwf«n  SO'  aod  (Se*  C.  ib 
iliMotwd  la  nhar.  aad  Ihn  Mlntlon  maiatalnid  tut  •onis  tiinB  it  ■  Inntpi'nlur* 
—  IO"C,  w!i«r»upim  thr  [i-nilf  r  p«rl  of  the  %ft\\<\  i-hlnriilr  nrpiritci  out  j  or  I'  * 

ll  inii''d  wilh  ■  littiv  rllicr.  in  nrdrr  In  maWr  ll  moto  \H\\nA  ;  llir  oil  it   ire, 
Ulhonni  and  Um  ri)*yQ>?  !•  rrpcalnb]' ■'••bnl  oil  ■  lillrr  wi<h  rllipr.     (Ijiui 

Tu^uri/y  the  prodnct,  it  i*«ith«r  (a.)  diMoIvod  ID  boiling  ether, 
•ubalaDoo  yielding  on  cooling,  rery  white,  uoro  ur  leH  orystklliaa  chl 


I 

re  the 

1 
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^  {b.  a  cLeaper  metliod,  eince  less  etiier  is  reqitirfd  fur  Bolution)  tbe 
TOMS,  after  heing  wosLed  with  ether,  in  diBsolved  ia  rock-oil,  which 
dissolves  the  chloriile  vory  abundantly,  and  on  cooling  rapiitly  deposits 
it  at  even  n  few  decrees  bolow  tho  boiling  point,  and  when  quite  cold 
retaioB  only  traces  in  solution.  The  crystals  are  ciillected  oq  a  funnel 
and  washed  with  a  little  ether.     (Laurent,  Sev.  Kient.  I3,  7S-) 

pTOprrtm.     Obtained  either  as  a  white,  ehiuing  powder,  or,  when 
oiystalLised  from  ether,  in  traosparont,  vitreous,  rhombic  lamtnie.     At  haw- 

crer  anlf  ■  iidbII  qnuitity  of  the  Dhlnrida  ii  di^soWed  bjr  elher,  it  is  better  to  heat  it 
witli  30  or  40  timea  iu  hulk  of  ether,  in  a  Bealed  flaek  lo  n  few  dsgreei  above  the 
boiling  point  of  ether,  and  then  to  cool  the  aolutiua  slatrl/.     (Laureut.)       Cryetal- 

lises  from  rock-oil  in  crystals  resembling  rhombohedrons,  witji  the 
cracked  laminated  appearance  of  calc-spar.  Crystallised  from  ether,  it  forms 
oblique  rbomboidal  tablets; —  Lateral  angles  =  109°, inclination  of  bases 
to  side  =  108'  30'  {La.\iteat,Compl.rmd.  20,363);  or  in  oblique  rhombic 
prisine;  —  Angles  of  the  rhombic  bnse  =:  about  T^"  and  IDS',  the  obtuse 
aagles  being  truncated.  (I^urent,  Ann.  Ckim.  Phyt.  52,  275.)  Heated 
with  ether  to  100"  in  a  sealed  glass  tube,  it  crvBtalliaes  on  cooling  in  tho 
farm  of  Gg.  1 13;  a  and  a  much  more  npright,  tue  faces  k  beiug  wanting; 
laces  i,  v,  u'  predominating ;  k-  faces  are  al way B  present ;  on  the  other 
hand,  faces  n,  ni,  and  a,  (which  are  wanting  in  Fig,  113)  seldom  occur, 
w:w=  lOO''  (hence  they  more  rcHeBible  fig.  86:  Qm.),  i:w=  10S°  30'; 
t  :/ (behind)  121M0';  A:  A  (below)  =  118°;  m  ;  A  =  129"  50';  i:t 
(y:m)  =  113";  (:/  =  147'';  i:a  =  144°  (about);  m  (Fig.  115):a  = 
130°  30*  or,  on  tho  other  aide,  137"  30';  i  :  m  left  =  02"  and  right  =  88". 

iliAureot,  Hit.  sclaa.  13,  72.)  Melts  at  JGO",  and  solidilies  in  a  crystal- 
ino  mass  on  cooling.  (Luurent.)  If  a  crystal  thereof  be  thrown  into 
the  partly  fused  uhloride,  the  whole  mass  solidities  at  about  150°  in 
perfectly  well  defined  rhombic  tablets.  If,  however,  the  Bubatance  has 
been  completely  fused,  and  is  then  allowed  to  cool  without  adding  a 
crystal,  the  mass  solidifies  sometimes  at  150°  in  rhombic  crystals, 
tometimes  between  110°  and  100"  in  radiated  needles.  Very  brittle, 
pulverisable,  inodorous,  and  permanent  in  the  air.  May  be  volatilised 
^decomposed  in  a  glass  tube  through  which  a  stream  of  gas  is  passing, 
-     nrnt.) 


U-iZ     ,,     iS13 

2-96     2-43 

52-61     


Deeompotilioni.  1.  Strongly  heated  in  a  retort,  it  begins  to  boil, 
evolrcs  hydrochloric  acid,  and  yields  an  oily  distillate,  which  soon 
aotidifiea  in  crystals,  and  is  a  mixture  of  the  four  bicbloronaphthalins 
C,  F,  H,  and  A  (occurring  in  different  proportioBs'according  to  tho  tem- 
perature at  which  tho  distillation  lakes  place),  and  a  little  undecomposcd 
chloride.  There  remains  in  the  retort  a  small  quantity  of  porous  char- 
oonl,  amonnting,  after  washing  with  alcohol,  to  1  or  2  p.  c,  of  the 
fililoride  employed.  (Laurent.)  2.  It  ia  not  combuatible  tX  \\.ae\i,  «■»«» 
J^ibe  gaseous  slate;  me\leA  ou  paper,  and  lighted,  \l  Vtms  Vv^  «• 


I 

i 


i'i    r/>N;r;oATRO  coMpou^Di  o?  the  CHMHEiE-gnrcLKcs  c=h3=h«. 

f.  /.v.n«,  ^^^pijr /r*'*n-<^i^2'*ii  flam*.  Liar»»nt.) — T  ^romuM  eonTerti 
;*.  in  'in-'hii'ifii  inv#  KiKr''fmr^':i>rc'''.>>rGa.ipii:Ii:Ll:a  anil  ocher  CDrnptiandi: 
^',-\\T^n\.  •  4.  If,  ii  ^.on/^.r^j'A  hv  •'.hMr^fki*.  xz  x  z^ndi*  Iieat.  into  bihjdro* 
^'..'*7%'A  ^f  '^,(-ii^ronirfK!'.n:¥liii,  r^kinj  ap  2  Ac.  ciilorine.  in*l  porting  with 
I  Av  ff^; ;  ;»ft  %  hi:?h^;f  t^mpior-itar**,  och'»r  proiiacw  ar;?  Likewise  formed. 
/  7  ./*,  rf*>,rl''i'^  M  af.f-vrk*-'!  onlj  br  h«>ii  aj  uiV-vi:  <T<n*f.  miiii  jieldi 
'*  r-  -,  ■»  ;■..'■'»  i  p'-t-t'i^n  ^t.il  re  mala.*  an  I-r»T«jmp«i.'-eil)  plithalic  and  oxalic 
v;-;*.  ^  '  ,.^.I<  '*li  ^*^.ini'  at  tr.e  -am^  t'm;  o^t-iiQiitl,  frim  which  ether  pie- 
'„;».'**/*  ^j7''Ki'/r'.ri'ij*rit..'kI'f-<i.  C*fI*C\H^'  (Laarent).  Darin*  the  w- 
ftA-;/,-.  -fc  ,*-,•) .1L',»  rjlfr*n^  fim'H  are  erolve^l,  and  a  little  chloride  of 
h\u\\7'.Tf»'''.\ty>r\i\  ^C*X*,C1*)  p*-,*f;^  over  with  the  nitric  acid  (rii,  360); 
fh<)  itf.'\  \;\  tJj<;  r^4yl«j/i  affpnr^  to  difT^r  from  Laarcnt's  phthalic  acid 
rVfari^fn^^./.  —  'J.  Uf/dro'JJorir  *tcifl  \^  without  action  on  this  componnd. 
—  7.  i^idfthnrv:  nnid  jsc  «!-/>  inert  in  iho  cold;  bnt  on  prolonged  hoiling, 
rl«!^orri;»o<ifion  tik':4  pljce,  with  evolution  of  hydruchloric  acid^  and 
forrn;it.ion  "f :  I ,  a  ^uK'^tnnre  which  xa  in.^oIuMe  in  water,  sol  able  in  ether, 
lonvo^  A  frAn^p'irent  varnish  on  the  evaporation  of  the  ethereal  eolation, 
nn'l  i^  fN'r'Ofnpo%<-']  by  h«;at,  yieMin^  an  oil  which  on  cooling  solidifies  in 
A  f.r;in4pnr':nt  fix^urfsfl  niaM't;  2,  a  subiitance  which  remains  dissolved  in 
iho  ftiil|i}iuri/:  w'A  th';  Holiition  saturated  with  baryta  yielding  a  salt 
rr««'iiiblin>;  Aulpljonapbthalntc  of  l^aryta.  (Laurent,  Ann.  Chim.  Php, 
/#f>,  \\ii\.)  H.  Uii'xU'A  vf\\\\  faminf;  sulphuric  acid,  it  evolves  hydro- 
r.hlorir.  iiri'l ; — the  lifjuifl,  diluted  with  water,  saturated  with  baryta, 
filtnrod  and  fV}iporat(!d  down,  yields  a  very  soluble  baryta-salt,  whick 
cryHtiilliHrH  with  difliculty,  and  contains  both  chlorine  and  sulphur, 
(liduront,  /iVr.  srifiU.  \'i,  72.)  —  9.  Decomposed  by  potauium  at,  or 
tt  littlo  alK)Vo,  tlio  common  temperature,  with  slight  explosion  and 
evolution  of  ]ii;lit,  chloride  of  ]>otassium  being  formed  and  much  carbon 
se]>aratf'd ;  LaunMit,  by  performing  the  experiment  in  a  glass  tube, 
obtained  a  Hmall  ipiantity  of  a  gas  which  burned  with  a  green  flame.  — 
10.  It  is  not  attarknl  by  potastt  in  the  cold;  on  boiling,  chloride  of 
pota-sMum  and  a  now  cry.stallisuble  substance  are  formed.  (LAurent.)  It 
IS  deoompoi^cd  by  boiling  aicohnlic  potajth  into  chloride  of  potassiam  and 
the  two  mudilications  K  and  A  I)  of  bichloronaphthalin.  (I^nrent.  Rfr. 
frient.  13,  72.) — 11.  Decomposed  by  alcoholic  ammonia,  bnt  j2ovlr. 
bichloronaplitlialin  C  being  apparently  forme<l.  (Laurent.) —  ci.  Boiled 
with  alcoholic  sulphide  of  ammonium^  it  forms  a  new  compound.  K-IrVIe 
in  alcohol  and  iu  ether,  and  containing  sulphur,  chlorine,  and  csjrea. 
(Laurent.) 

Comhinatlotis.  Insoluble  in  trittfr.  Scarcely  siduble  in  ocvL  asd 
very  elighily  soluble  in  boiling  alcohol,  from  which,  on  o«'^:ix«  t  » 
aImo*<t  completely  deposited  in  small  scales.  It  dis.«o!r«»  j^mps-vms 
more  freely  in  *.'/«' r,  especially  at  100'  (in  a  sealed  tubf..  I>»9uc 
very  frparin^dy  in  co!«i,  and  abundantly  in  boiling  roci-"i\     i^Lki:rsac.' 

2.  .Vo  li*''ri(>'on  li, 

r*  '  » 

r  ftrinnin/i    \  p.   4«;j. 

f'i 
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dlssol7e<l  in  a  Hule  elher  containing  ^  or  ,'3-  of  alcoliol.  The  aolutiitn, 
allowed  to  stand  in  an  imperfectly  closed  vessel,  deposits  in  tbe  couree  of 
a  hw  days  a  crystalline  mass,  which  is  filtered  off  und  pressed.  Tbia  is 
a  mixture  of  the  modiScation  a,  which  is  slightly  solublo  in  ether,  and 
eearceiy  soluble  in  alcohol,  and  of  the  modification  /J,  which  dissolves 
readily  in  alcohol,  and  still  nioro  in  ether.  The  whole  is  dissolved  in 
boiling  alcohol,  and  very  slowly  cooled,  and  the  modification  a,  which 
crystallises  first,  is  eeparatcd  by  decanting  the  liquid;  this  liqaid,  hy 
BpoDtaneous  evaporation,  yields  first  the  modification  n,  and  then  mix- 
tures of  the  two  modifications,  which  are  treated  separately  with  a  little 
ether,  whereby  the  modification  ^  is  dissolved  immediately,  and  the 
modification  a  more  slowly  in  proportion  as  the  crystals  are  larger.  Tho 
product  is  now  repeatedly  recvystallised,  till  the  cry:<talline  moss  is  dis- 
solved by  ether  immediately  and  without  residue.  (Laurent,  Compi. 
CMm.  1850,  1.) 

PropertUe.  Colourless,  inodorous;  crystallises  in  small  flakes,  often 
united  in  large  balls.  When  fused  and  cooled  to  10^  C,  it  does  not 
solidify  immediately,  but  gisdoally,  in  radiated  spheres  oltcu  more  than 
an  inclt  in  diameter. 


C»CI=H«,2HC1 270     ....  lOO'OO 

DftatnpotitioTu.  1.  Tleaolved  by  dUtillaCion  into  hydrochloric  ooid 
ud  oil,  and  bichloronaphthalin  C.  {netdles  of  112°).  —  2.  Bi-amiTie  coa- 
Yerts  it  into  bihydro chlorate  of  bromochlorouaphthalin,  C*ClBrH'',2HCl. 
—  3-  Decomposed  by  boiling  a/co^oltc/>ofa>/i.  into  chloride  of  pota.85ium, 
an  oil,  and  bichloronaphthalin  F.  —  4.  If  alcoholic  sulphide  o/anunonium 
be  poured  into  a  boiling  alcoholie  solution  of  the  chloride,  the  liquid 
tunis  brown,  l>econies  turbid  in  a  few  seconds,  and  deposits  an  abundant 
pr«cipitate  resembling  flowers  of  sulphur,  and  containing  chlorine,  sulphur, 
and  oxygen. 

Chlo>uie-nucUut  C^Cl'II'. 

Terchloronaphthalin.    C"C1'H'. 

Lacbekt,     Ann.  Chim.  Phr/s.  66,  152,  and  199;  Further,  lif v.  sclent. 

12,  20C;  Further,  Cimpl.  rend.  15,  738j  Further,  Compl.  t-end.  21,  35; 

Compt.  c&ivi.  18fi0,  1  ;  abstr.  Ann.  Phai-m.  Id,  300  ;  LUbi<f  &  Kopp'i 

Jahreib.  1850,  498. 
ZiNiM.     J.  pr.  Chem.  27,  152. 


Obtaintd  hy  Laurent  in  seven  different  madificaiions,  fortaed  under 
Aifertnt  circuTiistancei.  —  Lsnreut  {Ann.  Chim.  Phi/s.  66,  152)  states  his 
belief  that  he  had  often  previonsly  obtained  terchloronaphthalin ;  but 
ta  the  crystals  were  soft  like  wax,  he  mistook  them  for  a  mixture  of 
quad  rich  loronaphthalin  with  an  oil,  and  indeed  ho  was  ultimately  of 
opinion  that,  in  every  case  in  which  he  formerly  supposed  that  he  hod 
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obtained  qnadricbloronaplithalin  by  tbe  action  of  eUorine  on  Tarioai 
compoandB,  the  compound,  deecribed  as  sncb,  was  really  taiohloroBapk- 
tbalin,  with  the  exception  of  that  obtained  by  the  deeompOMtioB  af 
bihydrochlorate  of  quadrichloronaphthalin. 

Formation.  1.  Modification  A.  1.  Obtained  by  treating  hjdro- 
chlorate  of  chloronaphthalin  with  chlorine,  and  boiling  the  oily  Dsodnot 
with  potash.  (Laarent.)  2.  By  treating  nitro*  or  Dioitro-iia^thaliB 
with  chlorine.     (Laurent.) 

2.  Modification  AC.  By  treating  fased  bichloronapbthalin  with 
chlorine,  hydrochloric  acid  being  evolved.     (Lanrent.) 

3.  Modification  D,  is  formed  together  with  A,  when  bihydioddflnte 
of  terchloronaphthalin  is  distilled. 

4.  Modifications  C[and  (5)  G  are  formed  simultaneously,  together  witli 
A,  when  bihydrochlorato  of  terchloronaphthalin  is  boiled  with  potasli. 

G.  Modification  AD.  Obtained  by  Laurent  by  decompoeiBg  Ae 
bihydrochlorates  of  bi-  and  terchloronaphthalin  with  potash. 

7.  Modification  AE  is  furmod,  together  with  A  and  on  oil,  with 
evolution  of  hydrochloric  acid^  when  bihydrochlorate  of  bichloronaph* 
thalin  i.s  warmed  with  fuming  oil  of  vitriol. 


Chief  characteristics  of  tJie  Terchloronaphthalin^, 

scicjit.  12,  213.) 


(Laurent^  liec 
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1 .  Modification  A.  1.  Chlorino  gas  is  pa^ed  over  uaplitLalia  ;  and 
tliA  oUy  Ii yd roclil orate  of  vhlorotiapbthaliu  {p.  ^9}  is  separated  from  the 
solid  cLJorides  by  means  of  ether,  and  a^ain  treated  with  ehluriiic,  either 
with  the  aid  of  Leat,  or  in  the  sun.  A  thick  mixture  of  oily  hydro- 
chlorate  of  terchloroDaphthaliii,  solid  liihyjrochlorate  of  terchloronaph- 
tlialio,  and  other  solid  ohlorides  is  obtaiued,  —  In  order  lu  separata  the 
products,  they  are  mixed  with  ether,  and  the  whole  is  maintained  fur 
eereral  hours  at  0",  whereupon  the  solid  eliiorides  seimrate  out.— (Ajoangst 
thew,  Laureat  diKOTcrcd  a  new  chloride  crfiUlliiing  in  right  prismi  with  redangulsr 
bale ;  this  rorm  Aaa  not  in  a.aj  otbcr  instance  occur  iu  the  »erics  of  chloriiles  of  uaph- 
Ibatin,  and  conld  he  isokled  onlj  hj  picking  out   the   crjWolj    with  the    aid   nf  a 

mngiiifyiDg-glau.)  The  oil  is  decanted  and  boiled  with  alcoholic  potash, 
which  is  renewed  two  or  three  times.  Above  J-tha  of  the  oil  employed 
8r«  obtained,  (Laurent.)  —  2.  The  oily  hpibochlorate  of  terchluro- 
UAphtholia  may  also  be  eubjcctcd  to  distillation,  whereby  liydrouhloric 
acid  gas  is  evolved.  The  chloride  thus  prepared  is,  however,  not  pure, 
but  most  be  separated  from  a  little  oil  by  disaolving  in  3  or  4  pts.  otheT 
and  1  pt.  alcohol,  with  the  aid  of  beat.  Crystals  are  obtained  by  the 
cooling  of  the  solution,  and  etiU  more  by  spontaneous  evaporation  in  an 
open  vessel.  The  crystals  muat  be  recrystullised  once  or  twice  from 
ether-alcohol,  and  can  he  obtained  colourless  only  by  recrystallisalion 
from  equal  pts.  of  ether  and  alcohol,  or  rather  more  alcohol.  (Laurent, 
Ami.  CAim.  J'Apt.  66,  1.^7.)  —  3.  By  treating  nitro-  or  binitronapbthalin 
with  chlorine,  with  the  aid  of  beat.  (Laurent,  ^>iji.  Chlm  Phya.  6{i, 
152.)  —  4.  Zinin  obtained  tcrchloronaphthalin  by  treating  chloronapli- 

thallD  (he  afterwards  thought  that  it  coutaiued  the  terrhloronaphthalin  ready  formed) 

with  oil  of  vitriol  at  140'  C,  as  a  clear  oil,  which  on  cooling'  became 
solid  like  wax  and  floated  od  the  brown  liquid  containing  chlorosulpho- 
naphthalic  acid.  (This  part  of  Zinin's  research  has  not  since  Eieen 
noticed ;  it  seems  to  show  that  Zinin's  compound  is  identical  with 
Laarent's  terchloronapbthalin  A  j  its  formation  in  Zinin's  experiment 
may  be  explained  by  supposing  that  chloronaphtbalin  is  converted  by 
chlorine  into  compounds  of  the  nucleus  C"C1'H\     (Carius.) 

Pi-opfrtia.  Inoclorous,  tosteleles.  Crystallises  from  boiling  alcohol 
in  crystals  grouped  like  the  feather  of  a  quill  (Laurent) ;  in  long,  flexible 
crystals  of  silkv  lustre  (Ziiiin).  It  may  be  obtained  by  very  slow 
evaporation  of  the  ethereal  solution  in  long,  striated,  irregular,  six-sided 
piisme  of  120". —  Soft  like  wax;  the  crystals  soften  by  being  pressed 
together,  and  yield  a  transparent  mass.  (Laurent,  Zinin.)  Melts  at 
"iS"  (Laorent);  at  74°  (Ziiiin),  and  solidifies  in  crystals  on  cooling. 
Begins  to  boil  at  200"  (Ziuin),  and  distils  without  decomposition.  (Ziniu, 
Laurent.) 

»  Ziuin.  Laureut. 

CrjftleU.  artrage. 

20  C 120  ....  Sl-aO  S2-6t  ..„  52-32 
SH &  ....  2-16  2-36  ...  2-25 
S  CI 106-S     ....    45-94     41-12 


,.  100-00     SO-OB 


Deevmj'otUiotit.     1.    The   compound  is   dissolved   by  warm  fuming 
e  ttdii;  WAWr  <loes  not  protlnce  a  precipitate  wiUi  V\k%  »a\u\i\«)U 
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as  long  aa  it  is  warm,  but  on  cooling  it 

and  a  crystalline  body  is  obtained  (Laaront).  '^.  witti  auonne,  mnana 
by  beat,  it  forms  a,  new  compound,  probiibly  C"C1'H*.HCI.  (Lauronl.) 
3.  Nitric  acid  is  witliont  action.  (Laurent.)  4.  Pofauium  deoompoiM 
it  with  evolution  of  ligJit.  5.  It  is  not  attacked  by  aqutout  poUuhf  by 
aleoholic  potath  it  is  rliasolred,  aad  deposited  unclianged.     (Zinin.) 

Tercblorouaphthaliu  A  is  insoluble  in  vxiler. 

Ether  dissolrea  more  than  its  own  weight  of  tt ;  in  alcohol,  on  tba 
contrary,  it  dissolves  but  sparingly,  even  on  boiling,  and  is  tberefoie 
precipitated  by  alcohol  from  its  ethereal  solution.     (Lautont.) 

2.  Modljicadon  AC  is  obtained  by  passing  clilorioe  tbrongli  hvA 
biehloronapbtbnlin  AD,  whereby  hydrochloric  acid  is  evolved  ;  it  is 
purified  by  one  or  two  recrystallisatioDa  from  ether. 

Propertitg.  Fine  G-sided  needles  (inclination  of  the  faces  =  US*^  ;  it 
is  soft  liko  wax,  and  the  crystals  may  bo  bent  in  all  directions.  (lAUrent, 
Ktv.  ecititt.  14,  74.)  Molts  at  G6°,  uud  on  cooling  crystalliaea  like  A. 
Distils  without  decomposition. 

Laurent  found  510-8  p.  c.  C  and  2'IG  p.  o.  H. 

Unacted  upon  by  hj/draCe  of  potash,  — Fuming  tulphurie  acid  \xHaa 
with  this  modification  as  with  A, 

Dissolves  mote  readily  in  alcohol  than  A  ;  very  soluble  in  ether. 
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3.  Modification  D.  Wben  bibydrocblorate  of  lercbloronapbthalin  A 
is  distilled,  it  is  completely  decomposed;  hydrochloric  acid  is  evolved  and 
modifications  A  and  D  of  torch loronaphtiialin  are  obtained,  a  small 
residue  of  carbon  being:  'eft,  A  Is  first  extracted  from  the  mixture  bj 
ether;  the  residue  is  dissolved  in  ether  with  a  little  alcohol;  and  tho  solu- 
tion allowed  to  evaporate  spontaneously,  whereupon  D  crystallises  oat. 
(Laurent,  Rev.  teierU.  12,  211.) 

ProperiiH.  Boaiitiful  brilliant  needles,  the  section  of  which  form*  a 
rhomb  of  124°;  It  resembles  torch loron aphtha! in  G.  Melts  between  98° 
nnd  90',  and  on  cooling  solidifies  in  a  tiausparent  mass  of  long  needles ; 
ill  this  slate  It  is  soft  l<ke  wax,  but  gradually  becomes  hard  and  opa^iM. 
Distils  without  decomposition, 

Laurent  found  J>l-5  p.o.  C  and  2'2  p.  o.  H, 

Beliavcs  with  sulphuric  acid  like  the  other  terchloronaphthalJDS ; 
is  not  acted  upon  by  hydrate  o/potuih. 

Dijaolves  very  readily  in  ether,  much  leas  in  alcohol. 

4,  Mudification  G.     If  powdered  crystallised  bib^drocblorftte  of 

cMoronapbthalln  bo  boiled  nith  alcoholia  potash,  it  is  decomposed,  wUh 
formation  of  chloride  of  potassium  ;  and  on  adding  water  to  the  suIutloD, 

a  precipitate  of  the  three  tnodifications  A,  C,  and  Q  of  tercbloronaphthalin 
it  produced.  In  order  to  effect  their  separation,  the  modification  A  is 
first  removed  witb  a  little  ether  (or  alcohol  might  first  be  used,  whieb 
disaolvea  C  and  0  more  readily  than  A),  and  the  residue  dissolved  in 
ether  with  a  little  alcohol.  The  solution  is  placed  In  a  loosely  covorod 
resael,  and  allowed  to  evaporate  sponlaneously.  G,  which  ia  presrot  Id 
f^reater  quantity  than  C,  first  ciyHtallisea ;  the  solution  is  poured  off  from 
the  crystals  and  o^in  left  to  evaporate  spontaneously,  and  tbU  Ireat- 
«0QUnae4  aa  long  as  liomogeneooa  oiystals    an   t^Uiiud. 
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Uy  G  and  C  cryatallise  together;  G  in  gronps  of  very  brilliant 
crystsle,  C  in  fine  regular  needlea,  wliii^li  traverse  the  liquid  in  every 
direction.  The  crystals  are  picked  out  aud  recr^Btallizcd,  (Lnureot, 
Eev.  tdetiL  12,  209.) 

Proptrtin.  Brilliant,  colonrless,  trnnsparent  priBniB,  tbe  section  of 
which  is  a  rhomb  of  50  and  130°.  The  crystals  are  brittle,  nnelastic, 
.-lod  may  be  readily  pulverised.  Melts  between  69"  and  70°  C.  If  one 
gmmnse  of  the  enbetknce  be  melted  on  a  glass  plate,  it  Bolidifics  on  cool- 
ing in  a  slightly  transparent  mass,  which,  by  oxainination  with  the 
microscope,  is  found  to  consiat  of  small  striated  rosettes  ;  after  a  minute 
or  eo,  the  mass  becomes  perfectly  opaque.  If  touched  with  a  hard  body 
immediately  after  solidification,  it  will  be  found  to  he  soft,  like  the  modifi- 
cation A;  but  as  soon  as  it  has  become  opaque,  it  is  found  to  be  brittle  and 
easily  pnlverisable.  If  the  transparent  maes  be  touched  with  a  feather, 
it  suddenly  becomes  opaque  (Laurent), 

Lanrent  found  51 'CO  p.  c.  C,  and  2-14  p.  c.  H. 

It  is  not  decomposed  either  by  ditlillation,  or  by  pottuk. 

Dissolves  in  warm /umin^  aulpkuT^  acid;  and  on  addition  of  water, 
ft  precipitate  is  formed  which  redissolves  in  warm  water. 

Dissolves  readily  in  elher,  leas  readily  in  cUcohal, 


5.  Modification  C  is  obtained  mixed  with  G  (p.  52),  by  boiling  solid 
ydrochlurate   of   torch  loronapb  thai  in   with   alcoholic  potash.      It  is 

BejNUHled  from  G  by  picking  out  the  crystals,  and  purified  by  one  or  two 
reLTjalallisatiuns  from  ether-alcohol. 

Froptrlia.  Long,  brittle,  elastic  needles,  the  section  of  which  forma 
!»  rhomb  of  113°.  Melts  between  78°  and  80^  and  exhibits  on  cooling 
the  same  phenomena  aa  G. 

Laurent  found  51-^5  p.  c.  C  and  2-22  p.  c.  H. 

6.  Modificatimi  AD  iB  obtained  by  boiling  bihydrochlorate  of  bi-  and 
terchloronaphthalin  n-ith  alcoholic  potash.  The  solution  is  precipitated 
by  water  and  the  precipitate  treated  with  a  little  ether,  whereupon  the 
modification  AD  alone  remains  in  the  residue.  (Laurent,  Rev.  »cimt. 
12,  212.) 

Pnptriia.  Crystallises  from  ether  in  needles  of  ailky  lustre.  Does 
not  melt  till  about  160°  C,  and  solidifies  on  cooling  in  microscopic,  slightly 
transparent  rosettes ;  it  is  then  soft  like  wax,  but  gradually  hardens  and 
becomes  opaque. 

It  hB5  not  been  Boalficd. 

Beadily  soluble  in  alcohol,  moderately  in  etktr. 

7.  Modification  AE.  The  crude  oil,  obtained  in  the  preparation  o 
bibydrochlorale  of  terchloronaphtbatin  (p.  55)  is  treated  with  gently 
warmed  fnraing  sulphuric  acid  (whereupon  hydrochloric  acid  fps  is 
evolved),  and  the  brown  solution  is  precipitated  wilh  water  and  left  to  cooL 
After  ti  few  hours,  a  brown  semi-plastic  mass  is  deposited,  which  is  first 
washed  with  water,  then  with  a  little  alcohol,  and  afterwards  dissolved 
in  ether.  On  evaporation,  a  deposit  is  formed  which  is  a  mixture  of  tho 
lerchloronaph  thai  ins  A,  AE,  and  of  a  small  quantity  of  an  oil.  Since  A, 
as  well  aa  tbo  oil,  is  more  soluble  in  elber  than  AE,  the  product  is 
crystallised  a  second  time  from  ether,  and  afterwards  twice  recrystallUeti 
from  ethei-alcobol. 
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pTBpfrllM.     Fine,  colourless  needles,  the  section  nf  which  is  a  haxi 
deriveil  from  a  rhomb  of  122°.     Mella  at  93',  and  on  coding  crystnirisM 
like  A  in  rectangular  tiArallelograms,  erosseil  hy  two  iliiigorinls.     Al^«r 
cooHng,  it  remains  soft  like  A,  but  becomes  hard  and  brittle  after  a 
Distils  nnJe  com  posed. 


9 

illiffi* 


DeeiHiipoiifion: 
acid,  and  gives  ris 
2.    With  fiimitiy 

It  is  less  soluble  in  ether,  but  mtre  aolublo  in  irleohot  than  the  modill- 
ealiou  A.  (Laurent,  Compt.  rend.  21,  35;  further  Compl.  e/iim.  1850,  Ij 
eitr.  Ann.  Plmrm.  76,  300;  Liatg  &  Kopp't  JoArab.  1850,  499.) 


LaurtnL  ^^H 

5190     51-SO  ^H 

2-16     210  ^H 

4594     ^H 

lOD-eO  ^H 

.  bromine,  it  oTolves  hv^robm^^H 
nd  almost  Ineoluble  Gul>statioe^^^| 
forms    torch lorosalphoD&phtbnl^l 


In  contact  with  bromine,  it  eTol 
to  a,  crystalline  and  almost  Ineoluble 
ilphiirie  aci<l    it    forms    torch lorosalphoD&phti 


QonjugoUd  eompoutula  of  the  Chlorine-nucUiit,  C^Cl'H* 

Tercblorosulphonaphthalic  Acid. 

C'TPiPS'O'  =  C™C1'IP,2S0'. 


Laurent.     Con^t.  rend.  31,  83;    Further,   Crnipt.  chim.   ISIDi  390  j 
dbstr.  Ann.  Phamt.  72,  2^8  ;  iifSt?  8t  Kopp's  Jahrub.  184!),  441. 

Chloroknpantlphaiti^hlhalic  acid.    (lanronL)     TriehloTOnaphthsloiiilK 

(Kolbe.)    jicide  n^nHapktaligaii  tnchUri.     (OerhintL)      TyieMornafUatmi 

Formalu>n.     Obtained  by  treating  tercbloronaplitlialia  with  I 
■ulphurie   ncid.      In   (irojiaring   icrcliloronaphthalin    AE   by  m«_ 
funiing  Hulphnric  acid  (p,  33)  part  of  the  tercliloronaphthalin  ia  din 
converted  iuto  this  acid 

Preparalion.     Te roIi I uro naphtha] in  is  dissolved  in  warm  fumliig  I 
phurio  acid,  and  the  eolation  is  diluted  with  water  and  oeutmlised  j 

|Hilash,    whereby  an   abundant  gelntinous    precipitate     _     

produced ;  the  whole  In  then  heated  lu  boiling  and  filtered.     On  o 
tlia   liijuid,   even    when  vtiry   dilute,  suliJifiva  u»  a   transp«r*iit  j 
appeanng  under  the  microscupo  to  eoDHist  of  long  and  ex<w«dtiigl 
b«Mle«,  which  being  iDt«rwuven  giro  to  the  eolt  its  gelatinoiu  a 
tace.     The  nit  i«  thrown  on  a  iSller,  washed  with  cold  * 
dittolred  In  boiling  wkIot  ud  poured  Into  a  solution  «f  »e*(i 
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lereupoQ  a  white,  gelatinous  pre ci|ii tale,  consUting  of  microscopia 
med\es,  is  formed.  If  this  ha  dccouiposeil  imdet  water  by  dilute  sul- 
phuric acid,  the  solutiou  filtered  front  Bulpfaa.te  of  lead  solidifies  oa 
cooling  a£  A  tran&iarent  jelly  of  terclilorofiulplionaplithnlic  acid,  consistiD}; 
of  microscopic  neodles,  nhicli,  when  dried  and  dissoked  in  boiliag  u.lcobol, 
ie  deposited  oil  cooling,  as  a  ciyetalliao  magma. 

It  displaces  tlie  etcongest  acids  from  their  compoutide,  iiud  precipitates 
the  dilute  solutions  of  sulphate  and  nitrate  of  potash,  soda,  magnesia,  or 
■'"' '    of  nickel,  aa  well  as  chloride  of  barium  or  caloinm. 


f: 


Amtaonia-galt.     B«adtly  ioluble  in  water  and  in  aqueous  ammonlit. 

Patnilt-sah.  Opaqne,  microscopic  lamina:;  readily  soluble  in  boiling, 
and  almost  insoluble  in  cold  water.  It  is  but  slightly  Jlssolved  by 
boiling  alcohol. 

Baryta-ialt.  When  a  dilute,  boiling  solution  of  chloride  of  barium 
ia  decomposed  by  terchloroEulphonaplitbalate  of  ammonia;  a,  gelatinous 
erocipitate,  oonsiating  of  microscopic  needtos,  is  deposited  from  the  solu- 
■  in  on  cooling.  ConUins  31-5  p.  c.  BaO,S0'  (C»CFBaH«,2S0'  =  30-6 
o.)     DisEolvoa  in  from  800  to  400  pts.  of  boiling  water. 


f 


Tiio  ammonia  salt  addoil  to  a  warm  dilute  solution  of 
loium,  throws  down  a  traoeparent  starch-like  jelly. 

Citprammfinium-ialt.  Prepared  by  pouring  tie  ammonia-fiftlt  into 
acetate  of  copper,  adding  ammonia,  and  healing.  Un  cooling,  the  solu- 
tion solidifies  in  a  thready  jelly.  The  washed  salt  is  Hlac-blue,  and 
beoomea  blue  on  drying,  lu  naler  caauol  be  EStlmsled,  4s  it  parts  vith  stntnonls 
aa  drjing. 

Laurent  found  C'3  p,  c.  N  and  O'l  p.  c.  CuO;  the  formula  C^Cl'CuH',- 

IH'  +  2NH>  +  4H0  requires  67  p.c.  N  and  0  a  p.c.  OuO. 
II»HT. 
If  fifaloiine-gas  be  passed  tbrougb  crude  oily  Iiydrocblorale  of  chloro- 
naphthalin  (|i.  39),  and  its  action  promoted  by  warming  or  by  sun-light, 
a  thick  oil  is  obtained,  from  which  a  mixture  of  solid  chlorides  is  pre- 
cipitated by  a  small  quantity  of  etlier  at  0°.  The  ilccantod  ctbereiil 
solution  contains  an  oil,  which  Laurent  suppoeed  to  be  hydrochlorate  of 
terchloronapbihalin,  since  it  is  resolved  by  boiling  tvith  potash  ( 
distillstion,  into  hydrochloric  acid  and  tcrchloroimphthalin  A  (see 
J'npaiiition  1,  p.  51). 


Hydrochlorate  of  Terchloroaaphthalin. 

C^'ClMi^IlCl. 

Ann.  Chim.  Phyi.  66,  109. 
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Bihydrocblorate  of  Terchlorooaphthalin. 
C"Ct'H',2HCl. 
Laurent,     Hev.  scient.  13,  78. 

CHloridf   qf  Chlnroanplilhatt.     <L*areiit.)     Bichlomrf  dt   napHalhu    i 
(Gcrhirdt.)     BicMorKBphlylc/ilarUr-Biclilvrwautnliif.    (Kolbe.)     Zvt^ach-Uy* 
ehlor.  TrichlemaphlaliH . 

formation,     Exiift  in  two  difermt  modiji<atwn»,  which  t 
laneotislp  formtd  wlitn  bihtjdTtxMoraU  of  hichloronaphtkalin  it  trv 
with  ehlorine-gai. 

A.  Solid  modifcalion.  1,  FuGe<l  bibj'dmclilor&toofbicbloroupliUi 
is  treated  with  chlorine-gas.  It  is  difficult  to  conduct  tbc  operation  snoc 
fully,  since  if  the  temperature  be  loo  lov  no  reaction  takes  pl&ce;  a 
if  too  strong  a,  heat  is  applied,  the  chloride  formed  is  further  decompMed. 
—  2.  Crude  bydrochlorate  of  cbloronaphtlialin  is  treated  with  chlorine- 
ga&  After  the  eolid  bihydrocblorate  of  bichloronaphtbalin  has  been 
separated  by  ether  from  the  bnttery  product  of  the  action  of  chlorine  on 
naphtbalin  (p.  46;  preparaUon)  Bod  the  ether  eipelled  by  beat  from  the 
oily  chloride,  chlorine  is  passed  through  the  oil  for  two  or  three  daya;  if 
the  liquid  thereby  becomes  too  thick,  it  is  gently  warmed.  A  few 
drops  of  ether  are  now  added,  to  reuder  tbe  mass  more  fluid,  and  it  it 
allowed  to  Btand  in  a  coot  place,  whereupon  &  crystalline  precipitate, 
exactly  like  C^1'H',2HC1  a,  i«  formed.  The  supemaUnt  oil  is  decanted, 
and  the  deposit  tltrowu  on  a  filter,  washed  with  a  little  ether,  and  finally 
dissolved  in  boiling  ether.  The  solution  is  allowed  to  stand  for  ^rentl 
days  iu  a  wide-mouthed  vessel  covered  with  paper.  The  crystals  which 
are  then  deposited  on  the  bottom  of  tbe  vessel,  are  sometimes  a  miztaro 
of  C'^C]'H',2HC1  and  C''C1'H',2UCI.  The  crystals  of  the  last  compound 
being  much  larger  than  those  of  the  first  and  easr  to  distinguish,  may  be 
readily  picked  out.  The  selected  crystals  are  ifissolved  in  the  moUier- 
liquor  bv  a  gentle  heat,  then  rccry stall iecd,  again  picked  out,  ftnd  finkU^ 
recryst&UIscd  once  or  twice  from  ether.  ^B 

Fi-opertirt.  CryBlaltifies  from  ether  in  rlionihio  prisms  (Fig.  6S}i  U^| 
obtuse  lateral  edges  being  truncated;  u' :»=: '70°  15';  it' :  ti  ovex  t^^ 
1 0!)"  45";  l:i=  1 1 5"'  55';  t' :  h  =  11 1 "  25'.  Sometimes  several  otW 
bevelling  faces  occur,  belonging  to  different  acute  and  obtuso  horiMmtol 
primne,  as  well  as  the  octahedral  faces  a.  The  crystals  nre  transparent  toA 
colourless.  Crystnllised  front  alcohol  it  presents  an  entirely  diasimilu 
form,  vi*.,  an  oblique  rhombic  prism  (Fig.  01);  a:a  =  110°  (about); 
t:  It  between  118'  and  119;  a:n  =  between  127' and  128°. 

Melta  at  105°,  and  when  completely  fused  may  be  cooled  down  to  84° 
without  becoming  solid;  it  then  crystallises  slowly  in  nodules  formed  ^^ 
eoncentrio  ringii;  the  last  portions  remain  fluid,  or  rather  VisHd,  i 
tiicy  reich  the  common  lempertLlnre.     If  the  substance  Itas  been  mef 
nt  105°  or  110°,  and  a  crystal  is  tlien  thmwn  into  the  liquid,  it  rapi 
solidifies  at  103°  Sii  beautiful  oblique  rhonihie  tablets.      If  the  )i 
becomes  solid  between  105°  and  54°,  n  mixture  of  both  forms  is  obta 
t,«L,  nodulM  and  tablets,  but  the  Utter  much  inoro  scute  tlwn  I 
"^Kiuly  obtained.     (Lanront.) 


LAURENT'S  CHLORUHE  DE  CHLONAPHTANE. 


aOC     120        ....    39-«     39-4S 

7  H    7        „„      2-30    „ 2-31 

5  CI    i;7-S     ....     5fl'29 

0»CPH',2HCI 3U1-5     ....  lOO-OO 

Deeompontiont.  1.  Completely  decomposed  hy  dinlUJalion,  evoWmg 
oydrochluric  acid,  yielding  tlie  tercliloronnphthalitis  A  and  D,  and  leaving 
no  residue.  —  2.  Converted  by  boiling  nitrie  acid  into  cbloroxynaplithalio 
pbthalic,  and  oxalic  acids,  together  with  crj'stalliijo  oiycbloronaphthalose. 
—  Converted  by  boiling  alcoholic  potaih  into  cbloriae  of  pota«aium  and 
the  lercbloronaphtb&liDs  A,  C,  and  G. 

Insoluble  in  viaUr  ;  slightly  soluble  in  alcohol,  rather  soluble  in  ((Aer 
(more  readily  than  the  chloride  C»°C1'H',2HC1). 

B.  Liquid  modi/cation.  —  This  ia  the  oil  obtained  in  the  preparation 
t  tbo  solid  modification  (p.  54,  2), 

Laaront. 

SOC     „ 120        ....    39-41     38'30 

7  H    7        ....      2-30    2-30 


C™Cl'H',ZHa 304-S     ....  100-00 

I  It  is  completely  converted  by  distillation  into  hydrochloric  acid  and 
lebloronaplithalin  A,  miied  nilh  a  little  oil.  '^'ith  boiling  ahokolia 
taeh,  it  yields  the  same  products  n.3  the  solid  modification  A. 


Appendix  (o  the  Chlorine-michut,  C^CPH". 

Laurent's  Cblorure  de  Chlonaphtane. 

CWl^-'H'-'.Cl*. 

^AUBENT.      Htv.  Klfnl.  13,  77. 

Found  I:  — in  crude  hydrocblorate  of  chloronaphlhalin  prepared  by 
the  method  described  at  page  39;  secondly,  in  tbc  ethereal  mother-liquor, 
itata  which  bihydrochlorate  of  terchlotonaphthalin  has  been  crystallised. 
"     ip.p.56.) 


fc 


Trepai-afion.  Crude  hydrocblorate  of  chloronaphthalin  (p.  39)  left 
for  several  weeks  in  a  cool  place,  deposits  a  white  granular  mixture  of 
the  chloride  C*'C1'H',2HCI  and  of  chioruro  do  chlonaphtane.  The  oil 
is  decanted;  the  crystals  arc  laid  upon  paper,  until  the  paper  no  longer 
thows  grease  spots;  and  the  product  is  treated  with  a  little  ether, 
which  dissolves  the  last  traces  of  oil  together  with  all  the  chlornre  de 
chlonaphtane  and  a  sraall  quantity  of  bihydrochlorate  of  bichloronapb- 
thalin.  Cblorure  de  chlonaphtane  then  crystallises  from  the  solution, 
tlie  oil  remaining  dissolved.      The  crystals  are  treated  with  alcohol| 
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wliicli  does  not  dissolve  the  bitiydroclil orate  of  cltloronapfathall 

crystuls  obtaiueil  hy  evaporating  the  alcoliolio  Bulutiun  »re  purified  by 

rourystftllisatioQ. 

Proj>erliex.  Crystallises  id  needles.  Melts  nt  57°  C,  and  doea 
solidify  oa  cooling,  but  if  a  crystal  of  the  chloride  bo  ailded  tu  tho  li 
it  is  immediately  converted  into  a,  transparent  moss  of  crystals. 


1 


Nrtdlfi.  Lmtrcnt. 

SO  c  lao  ...  <i'7r   <a-2o 

(■5  H   „         7-5  ....  261     a-7S 

4-5  CI   160  .,,.  5S-6a 

C«ih=-H;1'-> 287'5  ....  lOO'OO 


] 


Decompotiliont.  1 .  Decomposed  by  repeated  dUtiltaiion  ibto  hj 
chloric  acid  and  three  substances,  the  first  of  nhicb  crystallises  out 
the  distillate  has  stood  for  a  long  time,  and  appears  to  be  tho  wax-like 
terohloronaphthalin  A.  Tho  second  orystallises  from  alcohol  in  needles  ; 
the  third  ia  oily;  both  nppear  to  be  modifications  of  hichloronaphlhalin 
and  to  have  been  formed  as  represented  by  the  et]uation  : 

2  0"HJ-'C1'"   =   4HC1   +   C»H'C1'  +   C»II'Cl'. 

2.  Decomposed  by  alcoholic  polath  into  chloride  of  potaasinm  and  a  n 
stance  which  is  perhaps  C'°C1''H'''. 

Chlorure  de  chlonaphtane  cannot  be  n  mixture  of  the  chtoiw 
C*C1'H',2HC1  and  CWH'.ailCl,  since  both  nre  much  less  fuublt  a 
less  soluble  in  ether  and  in  Alcohol.     (LaurenL) 


Iiatirent'8  Chloride  of  Napbthalui  and  Ghlonapthtise. 

CH^Cl". 

LxuRBNT.     Rn.  seirnf.  13,  S3. 

Prrparation.  Difficult  to  prepare.  Chlorine  is  passed  through  fna 
bihydrochlorato  of  bichloronaplithalin.  If  insafBeient  he«t  bo  <Vpl><| 
the  subtstance  is  not  attacked,  and  too  great  a  heat  decomposea  iL  If  t 
octiuu  vf  the  chlorine  be  too  long  coutinued,  biliydrochlomte  of  ^ 
cjiloronaphlhalin  is  formed.  If  the  uperation  has  been  oendaotcd  M 
fully,  the  d»ublo  chloride  is  obtained,  niizod  with  bibydrooUorKt*  fl 
quadrichloronaphthalin  and  aomo  other  crystal  Usable  and  oiljjr  nibBtaaMt> 
These  Inat  nre  cxtracteil  by  cold  ether,  and  the  residue,  consisting  of  the 
tjro  first  Eub«t>noui,  is  diosolred  iu  iMtilin^  ether,  and  the  sululioo  allowed 
to  evaporkto  spontnuconsly  in  an  imperfectly  closed  ve^ssel.  In  a  few 
days,  rhunibie  lublott  of  the  double  chloride  and  right  rhombio  prisms  of 
biliydrochlorato  of  quadrichloronapLthHlin  are  obtatn«d.  Tho  lirsl  is 
pickml  out  with  a  furct^ips,  mdisiolvpil  in  other,  allowed  d  orystallixe,  and 
tli«  rhoiabie  tablets  are  again  picked  out.  Tliv»e  nre  finally  diMolved  is 
boiling  alcohol  and  crystaUieea  by  cooling  tho  solution. 

CryvtaU:   %■  6ti   wilhuut  the  faces  m  nnd  /;    i:l>  IxhlDd  =  IIO* 
(almiil)i  i(:A  btlow  =:  130'  (nbout)j  i:u  =  about  llU'i   and  utM^ 
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ly  il  hoe  Ibe  sauie  form  as  bifaydrochlorate  of  biclitoronapbthalin  n. 
Helta  Rt  160°.    (Laiireut.) 

TabUlH.  mum. 

•  80  C   ...,     4B0       .,,,     40>53      40-52 

29  H  29      ....      246    250 

19  CI 674'S  ....  66-M9 

CHWCl'*  1183-5  .,.,  100-00 

Heni^e  it  hu  the  com|>i>rition  of  ■  componnd  of  3  At.  bihTdrochloTite  of  terohla- 
niiupbtluaia  ^C^H^'Cl",  and  1  At.  bihydrocfalonte  of  bichloroaiphlhiliD  ^C^H^CH. 
—  It  is  not  u  Diiiturc,  lince  on  diitiUaiion,  it  yieldi  tcrchloroDSphthalio  A.  and  an  oil, 
together  with  hfdroclilonc  icld  gu.  Boiled  with  alcohnlic  poloah,  it  parts  with  2  At. 
hydrochloric  acid,  and  yields  microscopic  needles,  which  aie  not  obtained  from  a 
miilnre  of  the  tiro  chlorides.  Its  melting  point  ia  also  higher  tiioo  that  of  either 
chloride.      (Uurent.) 

^H  Chhrine-nuclfUi  C<°C1*H'. 

^V  Quadrichloronaphthalin,    c*°CI*H«. 

^BuffiBNT.     Ann.  Chim.  Fkys.  53,  196  ;  Further,  Ann.  Chim.  Phys.  G6, 
^f    Z09  ;  Further,  liev.  tcutnl.  12,  21!^. 

7Hrachloninaph(alijie,  Chtoitmapklaloiif,  Cklonophtaie.  (Jjiurent.)  Dtkaitlryl. 
eblorid.  (Beraeliud.)  ChhriOt  ^  lareAhnmaji/ilAgl,  (Kolbe.)  Napitslitu  fuadri- 
ehtortt.     (Gerhard  I.) 

Foi'vuttion.     Fxittt,  accordinti  to  Laurent,  I'ti  /oar  different  modifiea- 
\.  A,  B,  E,  ftnii  K,  w/(icA  arejbrmfd  in  different  wayi, 

Chi^  eharaeleritlles  of  the  Quadrichloronaphlhatitu.     (Laurent,  Bev. 
acient.  12,  221.) 


A. 

B. 

E. 

K. 

buieity 

Soft 

Brittle 

Flexible 

Fleiible 

m 

6-Bided  prisma 
of  120- 

Oblique  prisms 
»ith  oblique 
bsseonuo", 

loiMoa- 

Long  needles, 
rbotnblu  of  94° 

Bhort  natdles, 
rhomboB  of  100° 

mn^^i^ 

106" 

12f 

170= 

las* 

Ksr 

MierOMopic 

Needles 

Needles 

lUisetlU 

Ithtr 

Very  loloble 

Very  slighUy 

.    lolubia 

Veiy  slightly 

takble 

V«7  ■liglillj 
aolsbie 

1.  Modification  A.  Pomied  when  naphthallu.  or  gue  of  tfao  first 
productji  thereof  by  the  action  of  chlorine,  is  heated  to  boiling  and 
"-'  with  cUloilne-goa. 


CItLORINE-NtJCLEUS  C"C1<H'. 


1 


Prfjxiration.  Chlorine  is  passed  tbroogh  fused  terchloronaphtbi 
A.  —  2.  (Very  Ddcmtigciiiii.)  Chlorine  is  paseed  tbroagh  impara  hvdi 
chlorate  of  cbloronaphtlialin,  until  the  diheb,  which  has  been  kept  nui 
Bolidifies  vrbon  slightly  cooled,  and  the  white  crystalline  prodnct,  wl 
generally  contains  an  admixture  of  oil,  is  recrjGtallised  two  or  three  time? 
from  boiling  alcohol.  Thus  prrpered  it  Eomctimcs  ttill  cuntaiiu  pcrdiloroiwph- 
thileae,  which  mi;  be  eaxAj  recogniaed  by  its  eryslEilline  form 3.    Od  distilling 

bihydrochlorate  of  (jiiadrichloronaphthalin,  hydrochloric  acid  is  evolvM 
anil  amixtuie  of  qnadrichloronaphthalin  A  and  B  passes  over,  from  wbich 
A  is  extracted  by  ether. 

Fi-apertia.  Long,  while  or  yellowish  needlcB,  Cryatallises  inS-stded 
prisms  of  120";  the  crystals  are  very  like  those  of  terohloronaphtbatin  A, 
but  are  more  brilliant,  and  are  not  terminated  by  needles,  but  generally 
rounded  at  the  angles;  almost  all  the  crystals  hate  an  opening  parallel 


to   the   axis.      Melts  at   1 

rosettes.     Soft  like  wax  and  plastic. 


I  cooling  solidifies  i 
It  sublimes  at  higbci 


C»CI<H< . 


1 


JDecompofitiotit.  1 .  Heated  on  a  combustible  body,  it  burns  wiUi  > 
green-edged,  smoky  flame.  —  2.  With  ehlorint  at  a  gentle  beat  it  formt 
hexachloronuphtbalin.  3.  It  is  not  attacked  by  boiling  acidt.  A.  Con- 
verted by /umin^  sufpAunc  uciiZ  into  qaadnchlorosulphonaphthatic  aoid. 
—  S.  When  it  is  heated  with  potamvm,  light  is  evolved  and  carboa 
deposited,  —  6.  Not  decomposed  by  boiling  a/coAo/ic  podwA.  It  may  be 
melted  and  volatilised  on  fragments  of  potash,  without  undergoing 
decomposition.  If  its  vapour  be  passed  over  lime  heated  nearly  to  mt 
ness,  carbon  is  deposited  and  chloride  of  cnlcium  formed, 

Combinationt.  Very  slightly  soluble  in  boiling  alfoAof.  It  requifH 
four  or  fire  times  as  much  Hker  for  its  solution  as  terchloronaphthalin,     J 


(Preparation,  vid.  tup.) 
Fropertifi.     Highly  lustrous  prisms  of  the  S 


.  Modijicat'u  .       , 

"  aertuv.  Highly  lustrous  prisms  of  the  doubly  obliqnc  pnsmalM 
ayateio.  Fifj.  124,  without  i-faccs;  y  :w=  100°;  y:v=  101°  30';  »:« 
=  103*.  Melts  aliout  125",  and  BolidiGes  in  beautiful  needles  on  cooling. 
DistiU  without  decomposition. 

Laarmt  found  45(10  p.c.  C  aod  I  30  p.c.  H. 

It  is  not  attacked  hjpoUiih.     Dissolves  very  slightly  in  etAer, 
than  A. 


8.  Modifiration  E.      (^PartttMoronephleloir.     Laanml.) 

Formation.  By  diDtilting  btliydrocblomle  of  quadricldomnapbtbaliB 
X,  byilrocbloric  .ncid  being  evolved;  or  by  boiling  iho  same  sDbctasot 
with  alcoholic  potash, 

J'rfparatiou.     Oily  birhloronaphthalin  A  (p.  41)  is  cooled 
free  it  from  tbe  accompanyiDg  solid  mod  iii  cat  ions,  and  chlorin« 
through  it  is  the  cold  for  a  loog  time  (wLeronpon  it  acqnim  tha 


inf. 


SDUctOSM         I, 

in  order  t^H 
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6  of  honey);  it  is  tbeo  n^rmeU  aa<I  treated  wtlli  more  chloriae.  The 
product,  after  atandiiig  for  4  days,  does  not  yield  a  deposit,  but  vhen 
ehakeo  with  half  of  its  volume  of  etlier,  it  gives  a,  wliite  pulverulent  pre- 
cipitate.     It  ii  tlie  cr;stalli>ed  modilicatian  of  C^tnP,2HCI.  tjnce  the  oil  contained 

■  liitle  bicbloronaplittaiin  C.  When  lUe  ethereal  liquid  is  evaporated,  and  the 
residual  X-C'°C]'H*,2HC1,  boiled  with  alcoholic  potash,  which  is  renewed 
four  or  five  times,  it  yields  a  crystalline  substanoo,  contaminated  with 
a  brown  oil.  The  same  product  is  likewise  formed  when  the  chloride 
19  dietilled.  To  separate  the  cryetala  from  the  oil,  thev  are  preaaed 
between  blotting  paper  and  boiled  with  ether-alcohol.  The  product  is 
finally  distilled. 

Properties.  Crystallises  from  ether  or  rock-oil  in  microscopic  silky 
needles.  Melts  at  170°,  and  solidifies  in  a  radiated  mass.  Distils 
without  decomposition.     Inodorous. 

KeedlM.  LnureDt. 

20  C  120    ..,.    4B-12     4579 


4  CL 142     ....     6337 

C*Cm"    266     ....  10000 


(It  IB  not  attacked  hy  potatfi. 
It  is  but  very  slightly  soluble  in  boiling  alcohol,  and  not  much  more  in 
m    fther;   the   nocompauying   brown   oil   considerably  increases   its 
Bolubility. 

At  tue  ordinary  temperatures,  it  is  almost  insoluble  in  rock-oil,  but 
readily  eoluble  at  the  boiling  point;  on  cooling,  the  solution  becomes 
completely  filled  with  lon^  needles. 

4.  Mvdification  K.  Crystallised  bihydrochlorata  of  quadrichloro- 
naphthalin  C  is  boiled  with  alcoholic  potash  as  long  as  chloride  of  potassium 
is  formed;  the  whole  is  then  diluted  with  water,  the  residue  washed  with 
alcohol  or  with  ether,  and  dissolved  in  boiling  ether  or  rock-oil.  The 
Solution  deposits  crystals  on  cooling. 

ProperiUs.  Very  fine  and  short  needles,  forming  nodular  groups ; 
their  section  is  a  rhombus  of  100°  +  80^  Molts  at  125°,  and  on  coohng 
solidifies  in  an  opaque  mass.     Distils  without  decomposition, 

Luireot  found  44*90  p.  c.  C  and  I'SD  |i.  c.  II. 

It  is  not  attacked  by  potash.  Dissolves  very  spariogiy  In  alcohol  and 
in  boilinir  ether,  likewise  in  cold  rock-oil,  but  to  a  greater  amount  in 
boiling  rock-oil.  The  solution  in  rock-oil  deposits  on  cooling  nodular 
grouped  needles,  which  occupy  but  a  very  sniall  portion  of  the  liq.uid. 


b 


Jppeiidix  lo  QuadricAloronaphlAalin. 

Chloronaphtcme  F,    C=°H"C1". 

Ladbkht.     Rtr.  icifni.  12,  215. 

FbnHaiion   &  PrfpanUian.     By  pining  chlorine  through   fused  bicUorooaph- 
thalin  F,  hjilrocUoric  add  being  evolted ;  purified  bj  recryitilliiatioD  from  ioUmg 


62  CONJUGATED  COMPOUNDS  OP  THB  CH LO R I N8- NUCLEUS  C»a*H*. 

ColoorUu  Uminn.  It  ii  the  oalf  rujieal  witlioat  deliDitc  rorm.  Aftar  fi*i«at " 
•olidifin  to  b  lolj  mu(.     Diitili  without  dccomposilioa. 

Laurent  foand  480  p,  c.  C,  suj  20  p.  c.  H  ;  by  calculation,  483  p.  c  C,  ud 
1-8  p.  c.  H. 

It  i«  ponibtf  an  iiotnorphoat  miiturc  of  the  unknown  modtfiutinn*  F,  of  bl-  ntd 
tcrdiloraDa|ibthdia.  (Laurent.]  SomcnhaC  rcadilj  luluble  la  alrohol,  loj  Mtvbit 
in  (/An-. 


ConjugaUii  cornpound  oftltt  Chlorine-niiddu,  CCl'H*. 

Qaadrichlorosulphonaphthalic  Acid. 
C°H'C1*3'0'  =  C-'Cl'H'.SSO*. 

Lachbnt.      Compt.  rend.    21,  33;    furtlier.  Com/it.  ehht,   1849,  397 
abstr.  Arm,  Pkarm.  72,  300  ;  Liebig  &  Koppi  JaJiretb.  18«,  445. 


Known  only  in  combination  with  pntaih. 

Formation  and  Pi-fparatwn.  Priiduced  by  beating  quadrichloio- 
napbtbalin  with  fuming  sulpburic  acid.  When  tlie  n  hole  ie  <»iap!olc!« 
diMolved,  the  liquid  is  diluted  with  water,  Deutr&tiBed  with  potash,  benUd 
to  boiling,  and  rapidly  filtered.  On  ooulinp;,  the  potash-salt  \»  depoailcd 
in  cmlalliDO  flakei^,  uhicb  are  washed  un  a  filter  and  dried.  Thm 
contiiin  22-0  p.  c.  KO,  SO*,  tiorresponding  to  the  formula  C7°C1«KH',8S0' 
which  requires  22-6  p.  c  K0,&0*,  Alniost  insolnbte  in  cold  anj  only 
slightly  soluble  in  hot  wattr;  readily  soluble  in  boiliog  aleohol. 

The  alcoholic  eolatiou  of  the  potaeh-salt  does  nut  precipitate  acHaU 
<^  iaryta;  but  the  liquid  ia  rendered  gelatinotu  by  the  addition  uf 
water. 


Bihydrochlorate  of  Quadrichloronaphthalin. 
c-ii'a"  =  c^H'ci'.aHCi. 

Ladrbnt.     ^".  Jnn.   Cf.im.   fhys.  50,  19C  ;  66,  190  anil  203  . 
(comploUi  descrijitioii  of  the  three  inodiGcutiuun),  Itev.  tcienL  18,  BJ 

PrrehloronofiAlaU'f.  Chlanin  dt  ehlonaphlite.  (L^unmC.)  /Mdti 
rhlartd.  (Ikneliua.)  TrictLlanaiihliihklorUrBicHhrmtmfnlaff.  (Kolbt)  ' 
dt  noplilalitit  iicAlorfe.  {Gorhardt.)  ZvTi/iic\.ll^droelllor-tiuadr-" 

Formation,  Produced  hy  treating  ItcHlorotiaphlhalin  with  chlcnur, 
and  in  thrre  difemil  vuxHjkalions,  according  at  the  mod'/i-atiotu  C,  A, 
or  X  an  frnpht/ai. 

I.  Mfliflcntion  C.     1,  Bichloroitaphthaliii  C  le  kept  in  fuHion  a)"! 
treated  with  chlorine  ;  no  bydrochleric  acid  in  evolved.     The  product  is 
- ■      fitllo  ( 


purified  by  washing  with  a  littlo  other,  diwolving  in   boiling   elber, 
imraUlliuDg.  —  2.    Cblorinu   is   paued   through    tbo  crude  luixton 
bwklonwapLllialiB  obtained    by  divtilling  (?°CrH*,SHCl  ({i.  43)  -    ' 
thick  Iruupucnt  product  ia  diluted  with  a  little  ctLer;  ud  Uie- 


•Iher,  M»^_ 
ixton  j^H 

3 


I 


8EXCIIL0R0NAP11T1IALIN.  C3 

powder,  wbicli  is  deposited  after  a  few  minuter,  is  recrystal- 
iJEed  from  boiling  alcubol. 

Pii>ji(rtU».  Cryatalliaes  from  etlier  on  cooling,  or  lietler  by  slow 
evaporation,  in  small,  brilliant,  oblique,  rbombio  prisms:  fig.  S9,  with 
faces  m  and  without  i;  u'  :  ti  =  between  80°  and  91° ;  x  :  x  =  between 
122°  and  133";  ;>:  :  u  =  between  128' and  120°.  Colourless,  inodoroos. 
Melts  at  1*1°;  and  after  complete  fuHion,  solidifies  in  needles;  when 
.ly  pnrlly  melted,  it  crystallises  in  prisms,  and  apparently  at  a  bigUcr 


CCi'HSaHCl ....  939 


Decomposiliont.  1.  Sy  dUtUlatio'n,  it  evolves  by drocbloiic  acid  and 
yields  &  small  quantity  of  qnadrichluronophthalin  A,  and  mueli  B.  — 
2.  With   boiling  alcoliolic  polath  it   forms  cliloride  of  potassium  and 

Ilia drichtoromipht ball n  K.  —  3.  Potaanwa  decomposes  it  at  a  gentle 
j^,  witb  evolution  of  light  and  deposition  of  carbon. 
Ffiljgbtly  soluble  in  ethtr,  still  less  in  alcohol. 
■  S.  Modification  A.  Bichlorcnaphthaliu  A 
Ipreupon  only  a  very  tmall  quantity  of  hydra 
KTroprrtUs.  Oily  liquid. 
f  On  iliatiilalion  it  evolves  hydroebioric  acid  and  yields  ijuadrichloro- 
aphtbfllin  A.  togctlier  with  traces  of  an  oil.  Boiled  with  atcokolie 
potatli,  it  is  resolved  into  chloride  of  pii(n3:;iam  and  quadricblorooapb- 
ibniin  A. 

3.  Modification  X.  BiebloroBspfatbalin  X  is  treated  with  chlorine, 
whereupon  no  apprecinble  qnantily  of  hydrochloric  acid  is  evolved. 
The  oil  bceunies  very  viscid,  owing  to  llie  (■Tmal'on  of  small  quantities 
fmodificatioD  C,  which  are  »c[iarated  by  shaking  np  the  liquid  with  a 
'mil  qoantity  of  elber.  The  ethereal  solution  is  evaporated. 
I  J'repertit*.     Oily  liquid. 

T  On  tiintillaiioii,  it  evolves  bydroclilorie  acid  and  yields  quadrichloro- 
"n  E;  the  eame  products  are  obtained  wilb  alcohoHe  jwtath. 


Chlorlm-nuckiii  C^nW 

Sexchloronaphthalin.    C"C1'H'. 

Stv.  sdait.  12,  233  ;  furtber,  Conij't.  rend.  IC,  8B1. 


1  and  Pt-eparatioti.     Tercbloronophthalin  A  is  treated  witb 
I  long  time  at  an  elevated  temperature.     If  ibe  product 
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contains  perdtloronaphllialin,  it  ia  extracted  with   ether,  vhereio  fl 
laat  aubatance  is  but  eparmgly  aolubla 

Propcrtitt.     Six-aiiled  jiriama  with  angles  of  120'.     Soft  like  ynx  ind 
may  be  bent  in  every  direction.     Melts  and  solidifies  at  143°.     ~' 
without  decomposition. 

Prum:  Liarait 

20  C  120    ....  35-88  36-00 

2  H 2    ....  0-60  0-66 

6  CI 213     ....  63-S2 

C=°Cl«U' 33S    ....  100-00 

Decomtioiilions.     It  is  not  attacked  bjF  potash,  or  by  dilute  mipkvi 
or  hydroMwic  aciil.     It  h  dissolved  sparingly  by  wann  oil  of  vitriol.  — 
Boiling  nUric  acid  converts  it  slowly  into  oxide  of  chloroxynapbthaliM, 
C*C1'0',0'.     (Laurent.) 

Soluble  in  about  20  pts.  tpitr ;  disaolvea  more  abundautly  ii 
scarcely  at  all  in  alctihul. 

Appendix  lo  Sexchloronaplithalin. 

Chlonaphthalaoe  A.    c»ci'->H''. 

LAUnENT.     Eev.  tdenl.  12,  232. 

Formation  and  Preparation.  On  treating  bichlorouaphthalin  C  tiiwa 
chlorine,  aided  by  n  gentle  heat,  a  mixture  of  aexuhloronapbditJin  X 
and  of  chlonaphthalane  A  ie  olttniued,  which  is  separated  by  cry«bd- 
lisation  from  its  solution  iu  ether  mixed  with  a  little  alcuLol,  By 
spontaaeous  evaporation,  fine  needles  of  ecxchloronaphthalia  crystalliM 
out,  then  fine  as  well  as  thicker  needles.  The  lii]aid  is  then  deeaxiteit 
and  chloronaphtbalane  is  oblaiued  on  further  evaporation. 

Proptrliet.  Six-sided  prisms  of  120°,  pierced  parallel  to  the  ftxut- 
Slightiy  yellow,  and  soft  like  wax.  After  melting,  it  cryslallttM  si 
131°  C  in  microscopic  rosettes.  Volatile  witboat  decomposition;  not 
decomposed  by  bydrato  of  potash. 

Laurent  found  ST'^SS  p.  o.  C,  and  0*83  p.  c  H ;  calculation,  377  p.  ft, 
C  and  0  8  p.  c.  H. 

Dissolves  iu  tOier,  but  less  freely  than  quadricbloronaphtbalii 
scarcely  soluble  in  alcohol. 


Chlmm 

-nudttu  <?"C1*. 

Perchloronaphthalin.  C*CT. 

LAtnSNT 

.    Itn. 

icUiU.  12,  234. 

pirehlor, 

A.      {Uurtni.) 
li.    (Gdchudt.) 

C&loridi  qf  pin-Uor 

>»H 


Formation  and  Preparatum.     Chlorine  is  allowed  to  act  for  a  lotff  tino 
B  teToUotODAphtluliii  A  kept  in  fusion.    The  Bexchlorooftpbtluubi  » 
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kored  from  llie  product  by  means  of  ether,  and  tUe  residae  is  treated 
b  boiling  rock-oil. 

Propertia.  Light  yellow,  easily  frjablo,  aoicular  pnatns  with  angles 
of  112°  30'  and  67°  30'.  Molts  at  172°;  volatile  without  decom- 
position. 

Frismi.  Laurent. 

20  C 120     ....     29-75     ,.     29-88 

a  CI 284     ....     70-26 


1^ 
Ti 
IntENT.     Com.pt.  rend.  16,  861  ;  Ann.  Cliim.  Phys.  74,  26  ;  J?ev.  sdmt, 
13,  592  ;  abstr.  Ann.  Phar^ii.  35,  202. 
WoLpp  &  Strecebr.     Ann.  P/tai-vi-.  75,  U. 

.4cidf  eAtorona/ililiii^ue.    (LuBrcnt.)    Acide  e/iIoroxyaapAlaliqtir.     (Gerhsrdt.) 

Foi-mation.  By  boiling  hydrochlorato  of  tercbloronaplithalin  with 
nitric  acid;  Laurent  aflerwardi  obuined  only  chloride  of  chloroijnBphlhalin,  and 
(bereroie  thought  it  probable  that  the  acid  whb  formed  from  tbii  aubatancE  wlien  the 
IKO  bodies  were  aenamled  by  very  dilute  niroholic  potash. 

"      By    boiling    chloroxynaphthalin    ^itli    concenttatod    alcohol  io 


C^'CI*    <04    ....  100-00 

Laurent  obtained  in  his  aiuljais  0-Ofl  p.  c.  II,  in  aiddition. 

r  The  componnd  is  not  attacked  by  polash. 

T  Veiy  slightly  soluble  in  boiling  alcohol  and  cOtei: 

Oxychlonm-nudeus  C^CllPO'. 

Chloronaphthalic  Acid. 
C'TIH'O'  =  C"C1H'0',0'. 


r 


c^cim'O'  +  Ko.Ho  =  caH'O"  +  kci. 


FrfpanUion.  Bibydrochlorate  of  terchloronaphthalin  (Laurent}  ia 
boiled  with  nitric  acid,  till  a  yellow  oil,  which  becomes  very  tbick  on 
cooling,  is  formed.  This  is  raised  with  ctlier,  wliereupon  a  yellow  snb- 
■tance  (chloride  of  chloroxynaphthalin  with  or  without  chloronaphthalic 
acid)  is  precipitated  ;  on  boiling  the  latter  with  akohoHo  potash,  it  diesolvea 
completely.  The  liquid  is  dilated  with  a  small  quantity  of  water  ami 
aeatroliscd  vith  an  acid,  whereupon  chloronaphthalic  acid  gradually 
crystallisea  out  on  cooling.  (Laurent.)  —  Wotff  &  Strccker  once 
obtained  by  this  method  an  acid,  which  did  not  yield  the  common 
golden-yellow  baryta-salt,  but  a  purple-rod  salt,  perhaps  hi-  or  ter- 
chloronapbtbalic  acid.     (Wolff  &  Strccker.) 

Proprriia.  Long,  yellow,  transparent,  inodorous,  rery  delicate  needles, 
permanent  in  the  air ;  their  ends  show  under  the  microscope  re-entering 
angles,  becauao  they  consist  of  two  twin  crystals.  Sometimes  short 
irregular  crystals  are  met  with,  which,  liowevor,  also  show  the  re- 
entering angle.  Melts  about  200°  C,  and  on  cooling  crystallisea  in 
laininft<,  which,  being  composed  of  rectangular  prisms,  likewise  exhibit 
a   re-entering  angle    at  their  ends.      Distils    without    decons\iOBi\,\<iii. 

t-ent.) 
)L.  XIT.  B 


OXYCHLOBINE-NUCLEUS  Cf 

^IH'O". 

Laurent. 

al  100°  it  VMM. 

20  C     130        ....     57-6     .. 

S  H    „....      S        ....       2-i     „ 

SMS 

CI    35-5     ....     168     ., 

16-68 

6  0     _....    18        ....     23-2     .. 

2387 

C^CIH'O'   a08-5     ....  1000     ., 

100' 00 

m^ 


Tbie  Gompoond  is  iliutin,  in  which  1  At.  B  i>  nptaoed  hf  1  At.  CI,  u  ii  eridnl 
from  the  snalogy  birtwHn  Ihe  two  lubstancta,  in  wtnpogition,  propertiot  and  deaompa* 
lition -product!,  e3p«;iii!l  j  nith  nitric  acid.     (WolIT  &  Stiecker.) 

Deeompotilioju.  Resolved  by  boiling  nUric  acid  into  pbtbalic,  oxalic 
and  hydrochloric  acide  (unleea  porbsps  a.  chlorophth&lic  acid,  C'^JIU'O', 
is  formed  :  Wolff  &  Strecker)  : 

C^CTllW   +   4H0   +   GO   =  C'«H'0'  +    CH'O'   +   HCl.     (Lanrent.) 

2.  Chlnronitphthalic  acid  cannot  bo  reduced  to  nlizario  acid  cither  bj 
Melsens'  method  (rcrluotion  hy  potamum-anMlgant,  i».  2ii),  or  by  th»t 
of  Kolbo  (rcdnctioa  in  the  voltaic  chvuit,  vii,  2<ja].  The  squeotit 
acid  produc^es  with  puta^^sltim-tiniiilgam  the  dnrk  red  solution  of  the 
potoah-uU,  vhich  doei  not  appear  bluo  by  reflected  light  j  only  m  null 
quantity  of  the  acid  ii  decomposed  in  this  reaction.  Tlie  potacli  aolatiH 
of  the  acid  becomes  light  in  the  elevtrio  current.     (Wolff  &  8treek«r.)  ^~ 

ComHttationa.     It  iloos  not  ilisiolre  appreciably  in  uafrr. 
UiwDlves  in  einng  tulphuiic  acid,  Hnd  u  precipitated  thanfraa  I 
water.  ' 

fVii/i  Sana.  —  Chlorwinpkthalala.  The  acid  fonns  Tery  I 
salU,  varying  between  yellow,  orange,  and  oarmin«>red.  A  , 
paper  Hvturuted  with  the  aqueoua  solution  of  the  acid,  is  imniodiat*!^ 
tnrncd  rod  by  ammonia- vapour.  The  salt*  yield  by  distillation  .i  now 
cryetaljiiic  substance,  and  leave  a  residue  of  metallic  chloride  and  cliu- 
oonl.  —  Hydfoohlorio  acid  prccipilalcs  the  acid  from  ihem.  —  Thav  are 
almost  insoliiblo  in  water,  and  are,  with  tlio  exception  of  ibe  potasb-oll, 
obtained  by  double  decomposition  from  the  solution  of  the  amnKiiuarMll 
in  30  pts.  water. 

Ckloronaphtht^aU  o/ Ammonia.  Th«  acid  is  added  to  a  hot 
aolution  of  auimonia  in  aloohul  or  water,  whereupon  the  salt  cml 
on  cooling  in  radiated  crimson  needles.  By  distillation  it  yioldi 
oaibon  and  a  whito  sublimate.     (Laurent.) 

ChtnronapMinhU  nfPotath.  Hydrate  of  potash  is  heaUd  to  boiUoc 
with  10  or  1.S  pis.  ivati^r  or  alcohol,  and  the  acid  is  added  till  the  alkali 
it  aaturaled.  Crystnllisei  on  cooling  in  striated  carmine -col  ourml  needlos, 
which  must  he  washed  with  a  little  alcohol.  Dried  al  lOfl"  in  vaca*,  tt 
eonlains  Ifl  07  p.  c.  KO,  correspondiiig  to  the  fomuila  C*°C1KMH}*  -f  k\ 
Calcniation  =  18-40  p.  o.  KO.     (Laurent,) 

Chlorvnap\t\alatf  nf  Barjfla.  Chloride  of  barium  prceipitatw  fren 
tha  ammonia-nail  (when  dilute,  after  a  short  time)  vvry  fhabia 
silky   ncedlee,  wbieh   an   orange-colourod  when   dry,  and  I 


;-4 


^nd. 
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ler  the  buroislier.  Dried  in  vacuo  ut  lOO",  it  cootaias  37-27  p.  o.  BaO, 
corroaponding  to  (?°ClBaH'0'.  (Laurent.)  (By  caloulatiou  =  il-J  ii,  o. 
BaO.) 

t      Chloride  of  Strontium  precipitates  orange-yellow  needles. 
ChlorouaphthalaU  of  LIjik.     When  chloride  of  calcinm  is  added  to  a 
lotion  of  the  ammonia- salt,  the  liqtiid  after  a  few  minutes  becomes 
led  with  lung  orange-yellow  needies. 
The  ammoDia-ealt  immediately  yields  with  polath-alum  an  orange- 
yellow  precipitate;  with  Butpkaie  of  cadmium,  an  instantaneous  brilliant 
Term  i  I  ion -red  precipitate,  which  under  the  microacope  ie  seen  to  couBist 
of  yellow  craciform  crystals. 

With  aeelatt  of  lead,  it  forma  an  orange-yellow  precipitate.  The 
solution  of  the  acid  in  boiling  alcohol,  forms  with  alcoholic  acetate  of 
le>id,  beaatiful,  silky,  orange- coloured,  four-sided  needles.  It  precipitates 
tuhaetiale  oj  lead,  orange-red ;  ferrou*  and  ferric  ivJphatet,  brown  ;  with 
chloridt  qf  cobalt  it  produces  au  instantaneous  orinison-red  precipitate, 
which  is  blood-red  after  drying,  and  then  becomes  vermilion-red  under 
the  burnisher.  ]t  yields  a  crystalline  carmine-coluured  precipitate  with 
euprie  tuxtitir ;  with  mercuric  chloride  a  roddisb-brown  ;  and  with  nitrate 
oftitver  a  blood-red  precipitate,  which  is  dense  when  precipitated  from  hot 
Bolntione,  and,  when  ezamiaed  with  the  microscope,  is  found  to  conaist  of 
carmine- red  ncedlea 

Cbloronaphthalic  dissolved  with  difficulty  in  boiling  alcohol  and  in 
It  does  not  dye  fabrics  cither  mordanted  with  alumiua  or  oiled 


I 


t  dy. 
ud  moTd&nted  for  Turkish-red.     (Wolff  &  Strecker.) 


Appendix  to  Chhronaphthalic  Acid. 

Peculiar  acid  obtained  from  Bihydrocblorate  of  Terchloro- 
naphthalin  by  the  action  of  Nitric  Acid. 

An>i.  Chirn.  Fhys.  74,  20. 


Farfaation  and  FreparaCioii.  Formed  by  boiling  the  oily  modifica- 
tion of  bibydrochlorate  of  terchloronaphtbalin  for  two  or  three  days  with 
6  pta.  concentrated  nitric  acid.  The  acid  liquid  is  separated  from  the  oil, 
then  evaporated,  and  the  phthalic  acid,  which  now  crystallises  out,  is 
separated  from  the  aolution,  whioh  ia  further  evaporated  till  the  residue 
Boliditiea  to  a  crystalline  mass.  This  neutralised  with  aqaeous  ammonia, 
evaporated  to  dryness,  taken  up  with  boiling  water,  filtered  from  a  hrown, 
viscid  substance,  and  again  evaporated,  leaves  a  residue,  which,  being  dia- 
aolved  in  boiling  alcohol,  deposits  after  24  hours  a  very  small  quantity  of 
a  sparingly  soluble,  scarcely  crystalline  salt,  which  has  not  been  further 
invL-stiguted.  The  remaining  solution  is  precipitated  by  chloride  of 
calcium,  the  precipitate  after  standing  24  hours,  thrown  on  a  filter, 
wflshed  with  a  little  cold  water,  then  heated  to  boiling  with  20  pts. 
w&t«r,  whereby  only  a  part  ia  dissolved,  and  oxalic  acid  ia  (;T&diia.l^ 
ftdded  till  the  salt  ia  almost  completely  decomposed.  1Ve\i(\^ii<i  'la  'Cd.«i^ 
^  -el 
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filtered  auci  evaporateJ,  whereupoa  it  Bcparatcs  into  an  aqueous  ami  «™ 
oily  Btrutum ;   the  latter,  on  l>eing  dissolvetl  in  etber,  filtered  from  s 
aliglit  residue,  and  evaporated,  yields  a  peculiar  oily  acid. 

Yields  by  diatillation  a  autgtance  wliich  crystatlisea  on  cooling,  ia 
inuilulile  in  irater,  but  eolublc  to  ammonia. 

The  acid  dissolves  in  waUr,  and  separates  by  evaporation  i 
etratum. 

Forms  crystal lisablo  salts  witli  ammonia,  polaih,  and  linu. 


2.  OxycHoronaphthalenose.    C"H»CI'0'f 

Laurekt.    Ann.  CMm.  Pkgt.  74,  2G. 

Formation  and  Pyeparalioa .  In  tlic  preparation  of  chloride  | 
cbloroxynapbtLalin  with  nitric  acid  from  oili/  bihydrochlorattf  L 
tcrcblorouapbtbalin.  Tlie  etherenl  solatioa,  filtered  from  tlie  chloridal 
chloroxyiinphtlialin  (q.  v.),  deposits  by  spontaneuna  evn^mration,  sm^^ 
colourless  prisms  BDd  a  yellowish  substance.  The  oil  is  decanted  [it  If 
almost  completely  converted  by  distillation  into  terchloronapbtbalin), 
and  the  crystals  aro  woabcd  with  a  little  ether,  tbeu  with  atcoholie 
potash,  and  dissolved  in  boiling  alcohol.  On  cooling,  oxycblorooapb- 
tlinlenose  crystallises  from  the  eolution. 

Propertiti.  Oblique  rliombic  prisms  or  needles,  coloarless,  and  ver^ 
brillinnt.  Melts  about  160^  and  distils  at  a  higher  tempentoT' 
npjiarcutly  without  decomposition. 


18  C 

....  JOB     .. 

31-30    ... 

2-82     ... 
ei-73      . 

4-65     ... 

31-00 

6C1 

....  213     ., 

..._     61-07 

C'EKn'O*  ,... 

....  315     .. 

100-00    ... 

100-00 

Insoluble   in  teaUr.  —  Disaolvee  in  strong  tutj'hm 
coloration,  slightly  in  alcohol  and  in  ethfr. 


Orydhrini-midetu  CCl'II'O'. 

Chloride  of  Chloroxynaphthalm. 
C*C1'U*0*  =  C»Ci'H'0',0'. 

txvJtBn.    Compl.  mJ.  1 6,  86 1 ;  .^nn.  Chim.  Pky*.  74,  26 ;  £tK.  * 
13,  6DS  ;  abatr.  Ann.  I'ham.  35,  209. 


yomation.     By  boiling  bibydrocblomto  of  tcrchloronaphthalin  vtll 
nltrio  acid.    (Laurent.) 


r 


I 
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Preparation.  Cryatallme  bihydrochlorato  of  terchloronaplitlmlin  is 
Trailed  witli  nitric  aoid,  till  a  yellow  oil,  liecuming  very  viscid  tm  cooling, 
lias  been  formed.  (Pbthalio  acid  crygtallisca  from  the  acid  solution  on 
evaporation,)  Tho  oil  mixed  vitli  a  small  quantity  of  ether,  yields  & 
])iilveraleiit  deposit,  whiub,  after  standing  for  one  or  two  days,  ia  purified 
bv  decaatatioD  and  washitit,'  with  ether  on  a  Biter,  and  then  dissolved  in 
a  large  qoantity  of  boiling  alcohol.  On  cooling,  needles  of  chioride  of 
qliloroxynapbthalin  are  deposited  from  the  solution  : 


C«a»H',2i!a  +   40  =   C-«CI=H<0<   +   SHCU    (Lanrent.) 


the  first  jtreparation,    Lanrent  obtained  the   chloride  of  chloroxy- 

naphtbalin  mined  with  chloronaphtlialin  aoid,  bihydrochl orate  of  quadri- 

chloronaphthalin  and  another  crystalline  substance ;   afterwards  {Rev. 

leienl.  13,  5.92)  he  ubtaiaed  only  the  above-ineutioned  oil,  which  contains 

t;  chloride  of  chlarexyuaphtbalin,  but  in  a  very  small  quantity. 

Fivpertia.  Brilliant,  yellow  needles,  bent  like  the  knee.  Melts  at 
p;  and  sublimes  at  a  higher  temperature,  without  decomposition,  ia 
mbic  tablets. 


30  C    

4  II         ,   ., 

...  120 
...        4 

,     52-87 
,.       1-76 
„.     31-27 
..      14-10 

53-3 

1-8 

4  0    

...     32 

U-3 

(?>C1'H'0< ... 

...  121 

..  10000 

100-0 

Ltarent  found  preiioiuly  S6'01  p.  c.  C,  and  2-S4  p.  c.  II. 

DteompotUione.  Blackonfl  on  exposure  ia  light.  —  2.  Converted  by 
^\ng  niiric  aeid  into  ph thai ic  acid,  —  3.  It  is  instantaneously  turned 
toiue-red  by  alcolutlie  polaafi ;  the  whole  then  dissolves  iu  water  as 
Uoride  of  potassium  and  chloronaplithalate  of  potash, 

Combinalioiu.     Insoluble  in  teaUr.     Dissolves  in  oil  of  vitriol  with 
mahogany  colour,  and  is  precipitated  therefrom  by  water  in  its  original 
Klate. 
Dissolves  very  slightly  in  alcohol  or  in  tther. 

^Blobent.     Compi.  rend.  16,  861  ;  Rev.  edent.  13,  59G. 

ChlOTaxtnaphlhaUiic  acid,  (Lanrint.)  Acids  perchtorosT/JiapMali^if,  (Gethnrdt.) 

FormalioH   and  Prepni-ativn,     When   chloride  of  percblor(»x^v\o.\\\v. 
^ftlin  is  treated  with  potashj  a  very  benutiful  carminQ-iQ^  e\i,^«\a.u<»)  v 


Oxycklorlne-nuclcut  C^Cl'HO'. 

Ferchloronaphthalic  Acid. 
C»Cl'HO'  =  CCl'HO',0* 


70  OXYCULORINE-NUCLEUS   C^Cl'Oi. 

Install  tnnconsly  formed,  from  which  pordjloroDnphUmlia  acllt'1 
oil  Ibe  addition  of  nn  aoid  t 

ccro'  +  KO.Ho  =  c='cinio«  - 

The  product  is  purified  by  dissolving  it  in  elliur,  ovapont!ii{ 
BoJulioD,  dissolving  tlie  crvstailino  dc|ii)Git  in  alcohol,  ami  adding  jv 
whereby  a  precipitate  of  caruiine-red  needles  is  immediately  foi 
""        '    '  "     ■    •  '<■       waslied  and  decomposed  by  ao  I 


Properties.     Yellow,  cryBtalline. 


...     3VB     .... 
..      03    ..-. 

...     51-2     .,-. 
...     139 

H  

5  CI 

e  o 

-...     48 

ga 

50'5 

C^d'HO* 

...  34e-s 

...  1000 

Comhlnaliont.  When  added  to  boiling  alcoholic  solution  of  pott, 
or  nminouiH,  it  forms  red  or  carmioe  cryatalline  ealts,  which  appear  ■ 
dissolve  to  a  slight  extent  only  in  boiling  water. 


Oxyehlorijui-nuchus  G^CIH)'. 

Chloride  of  Perchloroiynaphthalin. 

CCIK)'  =  C^Cl'O'.O'. 

Lac&knt.    Ctmpt.  rmd.  16,  sei ;  Ann.  Chim.  Pliyi.  74,  28 ;  An.  i 
13,  593  ;  abstr.  Ann.  I'harm.  35,  292. 

CAIorextnapUalitOJ^d  (Lturenl)  ;  Chlorurt  de  PtreAlorojyMplHflt  (G(irlunlt).~ 


Formation.      Formed    l)y  bo 

Mid,  (toielbtT  with  rhlorupllinlic  u-iJ, 

nd  ■  cryitiUina  iab>tuic«,  m-ithn'  of  whicfa  hvre  bcm  ftartlKr 


Lohloronapbthalin    with    nitrii 

imini  in  llie  ndJ  aolulion.  abo  u  «il 

-listed) : 


C^crEP  +   60   -  CCI'O'   +   2  HO.    (Lsarnnl.) 

FrtpartUion.     Scxchloronaphthaliu  is  but  fe«bly  nttnckcd  by 
acid,    lO  grammes    thereof  reijaire  bulling  for  3  nr  4  days,  wl 
a  yellow  rosin,  melting  in  the  hoiling  nitric  acid,  is  furmud.     Tba 
is  diluted  with  a  little  water,  boiled,  anil  dpcanle 
vorised,  and  after  the  oil  has  beun  extracted  by  digestion  with  etlier,'l 
residue  Is  itissotvod  in  boiling  rock-oil,  from  wlilch  the  chtoride  <S  | 
chloroaa|>htbalin  is  dopcsited  a  few  degrees  below  th«  boiling 
^aitt  iMryatalliwd  fran  ivolfaiL 
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The  roclt-oi]  solution,  "lien  perfcclly  coo),  deposUs  a  second  enbatance,  which 
•ppeora  under  the  microtcope  ta  cuasist  of  orBnge-coloured  granule),  and,  according  to 
Laurent,  is  gndiuUr  decompond  bj  boUing  rocii'Ol],  which  therebjr  acquiies  s  broiro 

tPropertiet.     Crystalliaea  from  boiling  ether  or  from  rock-oil  ia  light, 
Jow,  highly  brilliant  laminie.     It  melts  at  a  rather  elevated  tempera- 
's, and  then  volatilises,  for  the  most  part  undecom posed, 
1 
or 


Laurent. 

« C 120    ....     83-0    33*J 

SCI „.._....  ai3    ....    683    S6-7 

4  0 3a    .,„      8'8    lO-O 

C»C1«0'    3B5     ,.  ,  1000    100-0 


DeeompotUiont.     1.  Converted  by  boiling  nitric  acid,  probably  into 
lorophthnlic  acid,     2.  With  polas!i  or  ammonia  it  forma  a  chloride  of 
the  metal  and  perch loroiiaphtbalic  acid. 

Insoluble  in  tMirr  and  in  aicohnl;  rery  oligbtly  soluble  in  boiling 
aher,  Bpttringly  in  boiling  roek-oil. 


Bromochlarine-nitcliut  C^BrClH'. 

Hydrochlorate  of  ChlorobromonaplithaliD. 
C^H'BrCl'  =  C*'BrClH',HCl. 


IDRKirr.     Rev.  tcitnt.  13,  560. 
SubeAbiride  iff  BrBnaphtheit.    (Lnnrent.)    Chlmure  ile  naphtaliiie  brtinii.    (Ger- 
It.)  Hydmehior.ChliirhrBmaapMalin. 

Formation  and  Preparation.  When  chlorine  is  passed  into  crude 
bromonapbtbalin,  the  liquid  gradually  thickens,  and  depoaita  a  cryatal- 
line  substance.  Tbe  product  is  diluted  with  a  small  quantity  of  ether, 
and  allowed  to  stand  for  24  hours ;  tbe  oil  is  then  decanted,  and  the 
cryatalline  potrder  is  washed  with  ether  and  dissolved  in  a  largo 
quantity  of  boiling  ether,  whereupon  it  crystalUsea  by  spontanooua 
evaporation. 

Propertus.     Rhombic  tables,  derived  from  tin  oblique  rhombic  prism, 

resembling  hi  hydrochlorate  of  bichloronaphthftlin.  [Fig.  81.)  Tabular, 
owing  to  Uio  piedominanco  of  the  v-face;  »'  :  i  =  between  121'' and  Vli". 
Melts  at  Wi',  and  oq  cooling  crystallises  in  well-defined  rhombic 
tables. 


^Bsri/utiUa 


MC 

TnMf. 

.     ^33     . 
-      2-5     . 

28'8 
2b-5 

Laurent. 

7  a 

2  CI 

...     71     , 

C™IJrClH*HCI, 

,„.  Z78     . 

.  100-0 

Bj  JittUiation  it  erolrw  bcomine  »nd  a  bydiacid. 
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Bihydrochlorate  of  Bromochloronaphffaalin. 

C»H«BrCi»  =  C»BKnH«^HCL 

J^URENT.     Compi.  nud.  31.  25  ;  Compt,  ehiwn,  1850,  1  J  alwtr.  Ann, 
Fharm.  76.  399  ;  Luloj  &  £opp*  Jakrttb.  1850,  498. 

JUcklon^bromMrt  de  ncpMalime  {Gcrlianii). 

Ibrmatton  and  Prfi^i m/t'Vii.  Bromine  is  poured  orer  bibydio- 
chlorate  of  bichloronaphthalin  ^,  and  the  liqaid  b  kfi  to  stand  in  % 
closed  flask  for  48  hours  :  the  excess  of  bromine  and  the  nndeoomposed 
chloride  are  then  remored  bj  lakewarm  alcohol,  and  the  residue  ii 
dissolred  in  boiling  ether,  from  which  the  new  product  crystallises  on 
cooling. 

PropeiiUs,  Colouriesi  four  or  eight-sided  rhombic  prisms^  the  acute 
lateral  edges  of  which  are  generally  truncated  by  irre^ar  fiswes  {Fig,  81), 
1  :  u  =  103""  30' ;  u'  :  u'  =  about  103' ;  hence  it  is  isomoiphous  with 
bihydrochlorate  of  bichloronaphthalin  /3.     (Laurent.) 

Prinu,  Lmroit. 

20  C  120        ....    38-20    38-06 

8  H 8        ....       2-55     2-56 

Br 80        ....     2a-47 

3    \*l     ......................... ~.M..      lUv'd         ..M         Od'^V 

C»BrClH*,2HCl   314-5     ....  100-00 

It  is  decomposed  by  alcohoUe  potaih,  as  well  as  by  distiUaiUm. 

Dissolves  more  readily  in  itlier  than  common  bihydrochlorate  of 
bichloronaphthalin  a,  and  less  readily  than  the  modification  /3  of  the 
same  chloride. 


BromochlonHf'HUckut  C^BrCPH*. 

Bromobichloronaphthalin.  C»BrCPH». 

Laube!ct.    £€V,  scienL  12,  214. 

Cklorbmnaphtist  A  (Laurent).    Xaphialine  bromoiicAhrie  (Gerhardt).    CkhHit 
i^  cklorobromonaphthyl  (Kolbe). 

Formation  and  Preparation .  A  slight  excess  of  bromine  is  poured 
over  bichloronaphthalin  AD,  and  the  whole  is  allowed  to  stand  for  one  or 
two  days  in  an  imperfectly  closed  vessel,  whereupon  hydrobromic  acid  is 
evolved.  The  excess  of  bromine  is  first  removed  by  washing  the  pro* 
duct  with  a  email  quantity  of  alcohol  and  a  little  ammonia^  and  the 
residue  is  then  dissc»lvcd  in  boiling  alcohol.  The  compound  crystallises 
on  cooling,  while  any  bichloronaphthaliu  that  may  be  present  remains  in 
the  alcoholic  mother-liquor. 

/'/'■  //' WiVf.  Colourless ;  of  the  consistence  of  wax.  Crystallises  from 
alcohol  iu  Cue  needles,  and  by  spontaneous  evaporation  of  its  ethereal 
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eolution,  in  six-sided  needles,  with  anglea  between  120°  and  ]  21°,  Mella 
at  about  80*^,  and  on  cooling  eolidifies  in  rectangular  parallelograms, 
crossed  by  diagonala.  Wlien  Jt  ia  perfectly  cold,  the  surface  of  the  mass 
iae  a  moiied  appearance.     It  distils  without  decomposition. 


C^'BrCPll*    276 


I  TJnattacked  by  }>ot(i»h. 
Sparingly  soluble  in  alcohol ;  readily  in  ether. 


Appendix  to  the  Bi-omocldonne-nucUui  CBrCl'H*. 


Laurent's  Chlorebronaphtme. 


Rev.Kimt.  12,  205. 

Formation  and  Preparation.     Bichloronaphthalin  X  is  treated  with 

bromine,  and  the  resulting  oUy  bromide  is  boiled  with  alcoholic  ptitasii 

(whereby  bromide  of  pota^aiuni  is  formed),  and  the  oily  product,  which 

^^AMDedily  solidifieB,  is  precipitated  by  water.     The  mass  still  contains  an 

^^D|  front  which  it  may  be  freed  by  pressing  between  paper  and  repeated 

^^■is^Btallisatioa  frum  ether-alcoliul. 

^^^  Pn^ierfies.  Colourless  needles.  Melts  at  47°,  and  eolidifies  in 
rectangular  parallelograms  crossed  by  two  diagonals  bristling  with 
needles.  Volatile  without  decomposition.  It  is  not  attacked  by 
polath. 

Lanrmt  found  Sl'l  p.  c.  C.  and  2'3  p.  e.  H. ;  bjr  calculation,  Eil'O  p.  c.  C.  and 
2'3  p.  c.  H. 

It  i.  not  n  mUtaro  of  the  ridicals  C^Cl-H"  and  C^BrCI'H',  fiMl,  because  the 
bidiloronaphlbilin   could   obXj   be  tlie  modification   X,   wbich  la  liquid;   aecondly, 
otber  componads  correaponduig  to  this  cbloriile  exist,  whicb  m  not  mUturea. 


Bromochlorine-nucleut  C^BriCIH*. 

Bihydrobromate  of  Terbromocbloronaphthalin. 

C^'Br'ClH"  =  C»Br^ClH*,2HBr. 

Sev.  iciertt.  13,  02  ;  further,  Compt.  chim.  1850,  8. 

WSromurt  de  ehlorobrinaphlkie  (Lauront).    Sitromure  de  napAlaline  bromo-cilorSe 

\  Formation  and  Preparation,     The  first  distillate  of  cMoronaplithaKn 
iat«d  witt  bromine.    A  lively  efferrescence  tlien  enavwB,  ovj'to^  Vo 
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evolutiou  of  liydrobromic  acid,  and  with  excess  of  bromine,  ciTstala  uvS 
formed  on  standing.     Tlicee  aiu  diaaolved  in  a  ver;  Urge  qnantiir  «f 
boiling  ether,  which    on  cooling  deposits  Terj  email,  highly  brllfiKiit 
prieius  of  iho  coinpouud. 

Propfrtia.    Prisms  belonging  tn  the  doubly  obliqae  prismatic  sjrMaa. 
Fi^.    132,  without  u-  and  «-facee  ;    with  ^-faoes  ;    w  :  v  =  96'  it'-" 
=  85°;  y  :»=  102^30';  v  ;  e  =  125";  y  :  e  =  135°;  w  :  «=  la*";       , 
t:q  =  lW';    ^■.q  =  \2\'';    w;y  =  I20';    r :  j  =  138".     (Uiirml|j:^ 
Compt.  chim.  1850,  8  ;  conrctid  dcKripCion.)  |^| 

Ltorent.  ^^M 

Priims.  neon.  ^H 

20 c....^ ^.■..,.~...  120     ,..,   21-38   ai-er  ^M 

6H  .._.., 6       ....      1-07    Mr  ^M 

O  ™ „ --    35-5     „.,       6-33  ^H 

5Bt  _ 4000     ....     71-22  ^H 

C*Bi*ClH'.2HBr fteiB    ....  100-00  " 

It  turna  red  before  molting;  evolves  bromine  rapour  at  100°;  metta 
about  110^  and  then  evolves  a  Urge  nuantily  of  bromine  and  hydro- 
btomio  acitl,  leaving  an  oil  which  on  cooling  crystallises  in  quadrilateral 
figures,  crossed  by  two  diagonals  bristling  with  needles  (as  is  the  CHe 
with  terchlorunaphthalin). 

Brtmoehlorint-midfiu  CBr'Cl'H*-  ^^^^^H 

Bibromobichloronaphthalin.  ^^^^| 

C-'Br-d'H*.  ^M 

Lavrbht.     liev.  tcUnl.  12,  222  ;  further,  Compf.  rend.  14,  3S0.  ^| 

Formatiott.  It  rxitU,  aeeordiny  to  Laurent,  m  two  uomtrie  mnJt/ha- 
tiotu  I  iiutJ}/U!(ition  a  (chloi-tbronapiitam  b,  Laareat]  tAlaimd  by  the  itctipa 

of  bromine  upon  bichtoronaphlAiilin,  and  niodijicalion  fi  (hniincchiOHnpKiMt 
h,  Laurent),  6y  the  action  of  chloritu  on  bibromonap/tthalin. 

1.  Modifieation  e.  Brumine  is  poured  over  bichlomnnpbtWin  F, 
whereupon  liydrobromic  acid  is  evolved,  and  afl«r  a  few  minotcs  tbt 
liquid  solidi&ea  in  needles.  These  are  washed  with  ethor,  and  itiiKilved 
in  a  smalt  quantity  of  warm  elher. 

Proprrtm.  Small,  brilliant,  doubly  oblique  prisms.  Paaial  angJM 
=  101"  30' to  102-'5a'nnd  101°  15'.  Melts  at  about  1 70''.  Crystullisw  in 
needles  on  coolini;,  and  exhibits  Uimoqiliirjin,  like  the  terchloronaphthalins ; 
for,  if  a  portion  b«  again  melted,  part  of  the  fused  mas*  erjatftllia«a  ogaiD 
in  ueedluH  ;  but  at  tb«  ttauin  tine,  a  second  orystitUisation  may  bt^^ 
observed,  of  opaque  four-sided  bodies,  which  covor  the  needles,  li  ih|^| 
whole  be  malted,  uo  moro  needloa  ar«  obtained.  ^^| 

Laurent.  ^^H 

HC  120     ....    S4'2a    U4i  ^M 

*  II 4   ....     I'U   i-ia  ^M 

J 
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II  is  not  decomposeil  liy  {/ielillation,  or  by  polaih. 
Scarcely  eotnble  in  ether  aud  in  alcofiol,  evea  on  boiling. 

3.  Modification  fi.  Obtained  by  heating  bibromonaphthalin  with 
chloriae. 

PropertifS.  It  is  depoBiled  by  tho  apontaneoag  eTapomtion  of  its 
ethereal  aolation,  in  small  doubly-oblique  prisms,  which  are  much  longer 
than  they  are  broad.  Inclination  of  tba  &ce8  =  103'  10'  -  103°  — 
101'^  20'.  Melts  at  160°,  and  distila  nncliauged;  solidifies  on  cooliog 
in  a  fib  rone  mass. 

Laurent  found  3390  p.  e.  C.  md  I'll  p.  t.  H. 

^^       It  is  not  attacked  by  potatk. 

^^L     Scarcely  soluble  in  ether  and  in  boiling  alcohol. 

^H        Bih;drobromate  of  BibromobichloroDaphthalin. 

^f  C'"H'Br*Cl»  =  C=»Br^Cl'H*,2HBr. 

Laithemt.    Ann.  Ckim.  Pkys.  59,  196  ;  further,  Ret.  iclenl.  6,  79  ;  13,  87. 

Brvmure  dt  cMonapMtit  (Laarent).  Dekahtxybmytrbromid  (BeriEliiu).  Cilardi- 
^^tnpinaphlylbromiiT.Bilinimynuitnlqff'  (Kolbe).  Bibroinure  de  naphlelini  ticUvrSe 
^HBerbArdl). 

^^B  Formalion  and  Preparation.  Bromine  is  poured  apon  bicliloronapb- 
^^Bfelin  in  a  stoppered  bottle,  and  the  stopper  is  firmly  tied  down.  The 
^^KcUloronaphlhalin  first  dissolves  in  the  bromiuo,  and  then  the  whole 
gradtially  becomes  one  solid  crystalline  mass.  On  oi>euing  tho  bottle, 
no  hydrobromic  acid  is  evolTed.  The  excess  of  bromine  and  nny 
unattackcd  bichloroDaphthalin  that  nia^  be  present  are  removed  by 
waahiiig  the  product  with  ether  ;  the  residue  is  dissolved  iu  alcohol  or  in 
boiling  ether,  or  heated  in  a  Kaled  glass  tube  with  ether  to  100°  (but  not 
higbcr),  and  crystallised  by  cooling  the  solution. 

Propfrtin.  Small,  brilliant  cryatols,  very  like  bi  hydro  chlorate  of 
bichloronapbthulin  ;  Fig.  83;  «':  it  =  101°  30';  i  :  «  =  94"  30' ;  some- 
times  tlio  d'fooeB  are  completely  removed  by  the  enlargement  of  the  faces 

»a  :  H  =  laa'i  a-.i  =  betwwD  131°  and  132°.     It  is  colourless. 
Laurent. 
20  C  120     ....     23'D9     23-SO 
E  H  6     ....       105     1-05 
2  CI 71     ....     13-83 
4  Br 320    ....    61-13 
C^PBtTI'.SHBr. S17    ....  lOO-OO 

Decompoiiliont.  1.  Melts  a  little  above  100°,  immediately  tnrning 
red  and  evolving  bromine-vaponr.  If  heat  be  applied  as  long  as  bromine 
oontiuues  to  be  evolved,  bichloronnphthalin  C  remains  in  tlio  residue, 
which  may  be  reconverted  into  the  bromide  by  means  of  bromine. — 
2.  It  is  decomposed  with  difficulty  by  builing  aleohiUc  potaih ;  a  snb- 
stance  is  then  precipitated  by  water  from  the  solution,  whicli,  when 
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solution.  TLe  needles  melt  at  65°,  volatilise  without  ileoompoiition, 
very  raadilv  soluble  in  alcohol  aud  in  ether,  and  contain  41  -8  p.  c.  C.  i 
1-7  H. ;  hence  Lanreot  conaidero  thorn  as  C*H*JBtl^Cl*,  or  u  a  mix! 
of  5  At.  C«'BrCl>H«  and  1  At.  C"Br'C!'H*.  Hence  polaali  acts  in  . 
Game  way  as  beat,  i*.  e.,  it  romuvea  the  broiuino  as  such,  and  not  __ 
hydrobromio  acid,  unii  furms  a  radical  or  a  mixture  of  two  mdioda, 
which  cannot  be  decomposed  by  distil lalion.  —  3.  If  the  bromide  ba 
hoated  with  rlhtr  in  a  denied  glass  tube  between  120°  -ind  130°,  it  1<mm 
the  property  of  crystallising  on  cooling,  and  on  evaporation  needles 
obtained,  wbich  appear  to  be  bichloronapbthaliu  C. 
Sparingly  soluble  in  cold  alcohol,  and  in  cold  el/ier. 


1 


needles  m^M 

Oin.       H 


Bibydrocblorate  of  BibromobichloroQaphthalin. 

C"H'Bt^Cl'  =  C"Bt'Cl'H',2HCI. 

Lahbekt.     Rev.  teient.  13,  5S2. 

C/tlenirt  de  bronaphlitt.     (Lnannt.)     Bichlorairomiiajihljil-Bieil 
(Kolbc.)    Bichlarurt  de  napMaline  bibromie.     (GerLardt.) 

Prepnration.  By  passing  chlorine  over  fused  bibromoiiaphllutlin  m 
very  tliick  oil  is  hereby  formed,  which  when  diluted  with  a  cmatl 
quantity  of  ether,  deposits  the  chloride  as  a  crystalline  powder.  In  tliii 
reaction,  another  oil  i«  formed  which,  when  treated  with  oxcesa  of 
chlorine,  yields  the  chloride,  together  with  hihydrochlorate  of  blbromo- 
terchloronaphthalin  and  a  new  oil. 

Fropertm.  Long,  colourless,  oblique  prisms;  Fig.  79,  without  the 
t-faoes  ;  u  :  B  =  betweeu  OO"  and  Or  ;  x  :  x  =  between  122"  and  i^; 
It:  X  ^  129°.     Melts  about  155",  and  solidiilos  in  prisms  on  cooling. 


Liarent. 

20  C  120     ....     2B03     za-H 

6  H  6     ....       1-40    1-51 

S  Br.4Cl 302     ....     :0-57 

C»BrCl'H',2HCl 428     .,..  100-00 


i 


It  IB  decomposed  by  diitillation,  ridding  bromine,  a  hydracid,  br^me- 
terchtoronaphthalin  ji,  and  quadrichloronaphtbalin  A.  —  AUoholic  P"!'^ 
Gonrcrta  it  into  a  product  crystallising  in  ueedles,  and  ratbor  soluble  in 
ether. 

Very  slightly  soluble  tn  alcoliot  and  in  riArr. 


Appendix  ft.  (/k  JiroDiochloniie-iiitcUui  C»'Br»Cl'H'. 

L  Iiaorent's  Bromure  de  Chlor^bronaphtine, 

C"H»'Br''Cl'  1 

Lavub-nt.    Xev.  tcinii.  13,  88. 

Formation  and  J'ifparation.     Diebloronuphtbaliii   C  la  tr«Bt«l  « 
exeew  of  bromino,  and  cxpoaed  for  Mverml  days  to  Iho  sun,  vb«f 
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_  jja  ai«  deposited,  which  are  wnshcil  with  ether,  then  Jlsaolved  in 
etner  in  &  scaled  tube  at  100^  and  allowed  to  cool.  ThoBO  crptaU  are 
MiNtect  which  have  the  following  shape :  Fh.  65  ;  »  :  t  =  108°;  i :  « 
hebind  (  =  102=;  i  :  u'  =  120°;  u  :  it  =  102*  30';  i  right  :  tt  =  \25\ 
Hence  llie3r  do  not  belong  to  the  right  prismatio  system,  but  to  tlie 
oblique  or  donbly  oblique  prismatic  eystem. 


P 


20  C   ~ 120        ....     21-S6    22-09 

S-S  rl  5-5     ....      100     Ill 

4-a  Br.2Cl *3t        „„     77M< 

C*U'-'BH-'C1»    S56-S     .,..  100-00 

Hw  wiatjrns  ilioolil  be  repeated,  riace  tbe  eipprimcntnl  composlllan,  as  well  ai  the 
of  tlic  body,  membto  tlioK  of  bill  yd  robro  mate  or  Ijibromobichloronipli- 

It  evolves  bromine  by  htat,  together  with  a  small  quantity  of  white 
npoar,  and  learea  an  easily  fusible  substance. 
It  is  scarcely  soluble  in  rlher. 

2.  Laurent'^  Bromide  a.  This  compound  crystallises  from  the  ethereal 
folotion  (ogetb<^r  with  the  above-mentioned  substance.  Right  rhombic 
prifniB  ;  Fig.  G3  ;  «'  :  m  =  10fi°  30' ;  p  :  y  =  135".  Evolves  bromine  on 
■pplication  of  heat,  and  leavea  ao  oily  residue  which  solidifies  very 
■lowly. 

It  is  almost  insoluble  in  boiling  ethtr, 

3.  Laurent's  Bromide  p  is  found  mixed  with  tbe  crystals  of  the 
bromide  a.  Fig.  7-^  ;  witiiout  faces  tn.  Right  rhombic  prisms  :  »(';«  = 
I0O-;  y  :y  =  126°;  w':m  =  B1°. 

Evolves  bromine  and  white  vapours  when  healed.     Insoluble  in  ethtr. 

1.  Laurent's  radical  £  is  likewise  mixed  witb  the  preceding.  OliHque, 
rhombic  prisms.  Fig.  121;  y:M=109°;  y  :  v  =  107"  30';  «  :  r  = 
108°.  Volatilizes  without  decomposition,  and  must  therefore  be  a 
radical ;  perhaps  CH'BrCl"  or  C^H'Br'Cl' ;  probably  the  ether  had 
talieD  up  bromine  at  100''. 

Almost  insoluble  in  ether. 


5.  Laurent's  Chlorenbronaphtoiie  B. 

C~H''Br'Cl'". 

Utrekt.     Sev.  ieUnt.  12,  215, 

Fonnation  and  Pitparalion.  When  bromine  is  miied  wilb  crude 
hjdncUorate  of  chloronapblhalin,  a  hydraoid  is  evolved,  and  nftcr 
M  boors,  (he  bottom  of  the  vessel  13  found  covered  with  Buiall  crystals, 
•Moh  may  be  easily  purified  by  waahiug  witb  clher  after  tbe  oil  hsis 
Uen  ponied  off. 

Propfrfia.  Urilliant,  colourless,  transparent  and  very  small  oblique 
ptiflDs,  witb  oblique  base.  Angles  of  faces  =  between  100"  and  103°, 
lacIiDBtion  of  base  to  one  of  tbe  sides  =  about  100°.  Volatilises  without 
(Ikodi  position. 

Wirent  found  3G'00  p,  c.  C.  (ind  1-36  H. ;  by  calcubition,  35-0  p.  c. 
CndI-3H. 
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Aocording  to  Laurent,  this  oompoand  may  have  been  formed  bvm^^ 

{i- 

bkva 
at  it 

I 


Aocording  to  Laurent,  this  oompoand  may  have  been  formed  frO 
faydroclilorate  of  chloroDaphthalia ;  but  since  it  ia  prodaced  oiilr  la 
very  small  quantity,  be  cunaiderd  it  probable  that  the  chloride  msyUTa 
contained  a.  small  quantity  of  chlonapbtlieiia,  C*'C1''*H*'*,  and  that  it 
may  have  been  derived  from  this  body. 

Almost  insoluble  in  alcohol  and  in  elA 


6.  Bromenchlonaphtose  A.    (Laurent.) 

C'H'Br'-'Cl'-'. 

LAdRENT.     Jlfv.  scient.  12,  228. 

Formation  and  Preparaiion.  Fused  liibroroonapLtltalin  treated  with 
chlorine,  yields  aniongBl  otljor  enbBtimfea.  an  oily  product.  If  thi«  ba 
aoparated  from  Ibe  solid  product  by  standing  under  a  gmall  quantity  o( 
ctlier  for  several  days  and  the  other  then  driven  off;  the  oil  again 
treated  with  chlorine  witb  the  aid  of  heat ;  the  liqnid  portion  separated 
from  the  solid  by  ether;  and  after  the  ether  has  been  driven  off,  treated 
with  chlorine  in  Buushine :  a  very  thick  oil  is  obtained  (probably 
0"Br'-K31'-*H*HCl  or  C*'Br'-'Cl''H',2HCl).  If  this  be  now  at-paratcd 
from  the  solid  products  by  ether,  and  boiled  vith  aleobolic  putaih,  it 
deposits  a  mixture  of  b rom e Qchl on aph those  A  (very  salable  in  othu), 
and  of  bromenchlouaphthoae  B  (almost  insoluble  in  ether),  wkicfa  t^m 
ienarated  by  means  of  ether,  and  porified  by  reorystallisation  b^H 
ather.  ^H 

Propertiet.     It  bears  a  close  resemblance  te  tercbloronaphtbalia  A~ 
cryitallises  in  six-sided  prisms  or  in  needles  of  120'^,  the  apioea  af  whid 
are  rounded  off.    Soft  like  wui,  and  luelts  when  pressed  together.    Melt* 
at  US''  C,  and  on  oooUng  cryatalliiiea  in  microawpic  rosettes.     Volatih 
without  decomposition.     Il  is  not  decomposed  by  hydrata  of  potasli. 


C»Br'-*CI'-*H'    SSa-rS     .,..  lOO-O     99-36 

Very  soluble  in  ether,  slightly  soluble  in  aleohol, 

Bnmoehlorinf-nucUut  C"BrCl'H'. 

Bromoterchloronaphthalin.    C»flrCPH'. 

Ladrxht.     Compl.   rend.  14,  380  j  farther,  Hev.  tcient.  12,  US. 


■  fom 

^H  OTei 


/bmMtfton.    KxitU tiKoniinff  lo  Lnannl  JntArtt difimU med^/tmtkm, 
formed  untUr  dlfertnt  MreuniManert. 

I.  Modyidalion  a.    (Chtoribronaphtoso  a,  Laurent.)    Bromin*  i*  powd 
OTer  terohloronapbthalin  a,  whereupon  this  comi>ODnd  dinolni^MM^ 


^Kompt 


BROMANCHLONAPHTONE  A.     (lAUBENT.) 


mpoaing.  When  the  solution  ia  eipoeed  to  the  sun  for  soyeral  da^B, 
]t  erolvea  hydrobromic  acid,  aod  yields  bromoterchloronaphthaliii,  wliioli 
is  punfioil  by  repeated  recryaUlliaatioD  from  etlier-alcohol. 

Propertia.  Colourless,  tix-eided  prisms,  witb  angles  ^  117°  30'  aud 
two  =  125^  It  ia  soft,  like  wax,  and  may  be  bent  in  every  direction 
without  breaking.  After  it  haa  been  melted,  it  crystalliees  between  105" 
ud  106''  in  mioroBCOpifl  rosettea.     Volatile  without  dsaoni position. 


I 


80  0  ™ 

lift 

.    3B'9»    .. 
1-29     .. 

.     59-72 

Laannt. 
....     38-91 

Br,3Cl    

186-5     . 

C»UrClMI*..,. 

310-5      . 

,  100-00 

FS.  ifodificalion  (3.  (Bromacblonaphtose  a,  Laurent.)  A  stream  of 
bromine  ie  passed  over  biohloronHphthQlIn,  whioh  at  first  ia  heated  till  it 
Pidt£.  A  thick  oily  mixture  of  bihydrodilorate  of  bihromobidiloronaph- 
tUalin  and  an  oil  is  obtained.  If  this  bo  mixed  with  ether  and  allowed 
to  atand,  it  yields  crystals  of  the  solid  chloride,  while  the  oil  remaiua  in 
eolation.  On  boiling  the  crystals  with  alcoholic  potash,  bromotercbloro- 
nsphthalin  is  formed,  and  may  ba  purified  by  repeated  crystallisation 
from  ether-alcohol. 

Froperliet.  It  exactly  resembles  quadrichlurnnaphthalin  A,  except 
that  the  crystals  are  far  more  beautiful  and  ivell-deQned.  Six-sided 
prisnis,  whereof  fonr  angles  =  120°  30',  and  two  angles  ^  119°.  Soft, 
like  wax ;  after  fusion,  it  solidifies  at  about  1 1 0"  in  microscopic  rosettes. 
Volatile  without  decomposition.     It  is  not  attacked  by  potash. 

Laareiit  found  38-91  p.  c.  C.  mni  I '30  p.  c.  H. 

It  is  rather  soluble  in  etha;  but  less  tli.iu  the  modilication  a  ;  scarcely 
soluble  in  alcohol. 

3.  Modification^!.  (Bromacblonaphtose  6, 1-aurent.)  ^"ben  blhydro- 
bromate  of  bibroniobichloronaphtbalin  is  distilled,  bromine  and  acid 
vapours  are  erolred,  and  a  mixture  of  tercblorouapbthalin  A  and  bromo- 
terchloronaphtbalin  7  condenses  in  the  receiver.  Ether  extracts  tcr- 
chloronaphtbalin  from  the  mixture,  and  loaves  a  white  powder  which  is 
boiled  with  more  ether,  This  solution,  when  left  to  evaporate,  deposits 
small,  brilliant,  perfectly  defined  prisms. 

Propei-tia.     Oblique  prisms,  with  obli^ne  base.     Inclination  of  the 
ides  =  102°  30';  inclination  of  the  faces  to  the  base  =  101*  and  103°. 
ithout  decomposition. 
LoDrmt  found  39-04  t>.  c.  C  and  1-49  p.  c.  H. 
'DisMlves  very  elightly  in  alcohol  and  in  boiling  flher. 


I 


Bromanchlonaphtone  A.    (Laurent.) 

C5"H*-»Br°-°Cl'  ? 

Laubent.     Sev.  Kisnl.  13,  216. 

FomuUitm  and  Preparation.         Chlorine  is  passed  into  bromona^U- 
ih^n,  and  ftfter  a,  short  time  the  oil  thua  obtained  ie  tned  fTom  eo\v<^ 


I 
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matter  hy  mixing  wicli  a  little  ether,  and  after  the  ether  has  been  ilritWB 
ofl^  the  oil  ia  gently  warmed  and  again  treated  with  chlorine  lil)  it 
deposits  cryHtalline  matter  afresh.  Tbia  is  removed  by  ether,  and  the 
oil  is  boiled  witb  alcoholic  potash.  (The  oil  is  probably  C»Br''-*Cl'H'-' 
+  HCl  or  +  2HCI).  The  prodnct  is  purified  by  crystallisation  from 
boiling  ether  containing  a  little  aloohol,  and  by  spontaneous  evaporation. 

Proprrlift.  It  bears  a  close  resemblance  to  terchloronaphthalln  A, 
bat  forms  much  finer  crystals :  they  are  eix-sidcd  prisms  of  1 20'',  the 
cleavage  being  parallel  to  the  axis.  Soft,  liko  wax,  and  may  he  bent  to 
ever^  direction.  Melts  at  106°,  and  eolidifiee  in  microscopic  ro«etl«i. 
Distils  withoat  decomposition. 

Lkurest. 

20  C    ._ „ 120       ....    *A-ii    W-OS 

«-5H 4'5     ....       1-66    1-62 

0-5  Br.SCI  .- I4fi-5     ,-..     S3'B9 

C»Bt"-^l'H'-'    271-0     ....  lOO'OO 

(0'500  bn>m4n(iUaDaphtane  bring  decoinposed  by  Umc,  riquired  D'TIO  nlrtr  lor 
the  ptTi<ii>ililioi] ;  b]r  calvutacion  0700  silver.  Tlie  precipiuto  treated  with  rUonw 
etolreil  bromine.) 

Dissolves  somewhat  readily  in  tthtr,  and  very  slightly  in  cdcohol. 


BromocMorinf-nitcUtu  C'BHCI'H'. 

Bibromoterchloronaphthalin. 
C'Br'Cl'H*. 
Laurent,     Hev.Kieni.  13,  231. 

Bromide  qf  tfrchioroimtnouaphlhj/t.  (Kolbe.) 
Exi*U,  aceoritinif  to  Laurent,  in  (wo  iaomerie  modifieationt, 
!.  Afodijicaiion  a.  (Bromechlonaphtuse  i ;  Laurent.)  When  ImIiT> 
droohlorato  of  kibromo torch loronaphthal in  is  boiled  with  alcoholic  potwii, 
ft  white  powder  is  formed,  which  is  dissolved  in  a  large  quantity  u( 
boiling  ether,  or  better  still  in  boiling  rook-oil,  and  allowed  to  eryatallJih 
The  ethereal  mothcr-liijuor  contains  in  solution  a  small  ijnautity  otm 
■ubfltance  orystallising  in  needles.  J^ 

Propertitt.  Crystallises  from  ether  by  spontaneons  cvaporution  I 
innall  and  very  brilliant  prisms  of  the  doubly  oblique  prismatic  tytM 
Fig.  124,  without  :-face9,  with  e-facca;  c:  u  =  10130'  ;>:te=  101*  • 
yriF=  101°;  «:u=  132°;  e:y=  115=;  t :  v  =  \\h°  Z^ .  After  it  k 
been  melted,  it  crystallises  at  165°  in  lung  prisms.  Volatili* 
dccomfiosiiion. 

It  I)  not  attacked  by  polaih. 


20  C   

3  11  

2  Dr,3Cl  

120 

3        . 

268-S     . 

...     31- 13     .... 
...      080     

...   «8o; 

....    31-17 
...      0-W 

C^i^WH'    ... 

se»-5  . 

...  lOO-W 

J 
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2.  Modijicalion  p.  {Cbloribmnsphtuse.l  Bromino  is  poured  ovor 
bibjdrocblorate  of  bicbloroDaplitlialin,  and  the  mixture  is  exposed  for 
four  weeks  to  the  sun.  Od  treating  the  niciss  with  ether,  nn  oil  and  a 
crjstaiti sable  aubsLaoce  are  dissolved  out,  and  a  residue  of  bibromoter- 
chtoronaphthalin,  which  is  almost  insoluble  In  etiier 


Wliita  powder,  which  crystallises 
gnme,  croued  by  two  diagonals. 


from  fusion  in  rectangular  parallelo- 


20  C  

....  120        . 

.     30-80     ... 
..      079     ... 
..     27'35 
..     <I07 

30-90 

3  a _ 

a  Br 

....  IOK-0 
....  ICOO 

c»ai'ci'H»  .. 

....  3BB'5 

..  lOO-OO 

BihydrocMorate  of  Bibromoterchloronaphthalin. 

(T'H'Br'CI'  =  C»Br'Cl'H',2HCI. 

LjiniEKT.     Eev,  teimt.  13,  5B3  j  fnrtber,  CampC.  chim.  1850,  1  ;  abatr. 
Ann.  Fharm.  76,  301, 

Pnrrft/amre  lie  ironaphlht  (the  comprmnd  wu  first  described  bf  Liurent  ander 
ihu  name,  and  the  formaU  written  C»'H"Br=Cl').  CAlnnre  ile  iromic/ilanapliliu 
(Ltnrent].      TtTchlarohramiaphthylehtor&r  Bichlancauerloff'  (Kolbe.) 


Formatifm  and  Preparation.     By  the  action  of  chlorine  o 
chlorate  of  bibromobicbloroDaplitbalin. 


bihydro- 


Properties.  Prisms  of  tbe  doubly  oblique  prismatic  system,  very 
similar  to  those  of  tbe  oblique  prisoiatic  system.  Fig.  124  without  faces, 
*.  with  faces  9,  b,  k,di  u  :  v  =  Utf ;  y':  A  =  119°;  w.  y  :=  \QV ;  k  :  I 
^  about  77" ;  <]  :  (^  =  98°;  d  :  t=.  106^.  It  has  also  been  obtained  in 
rhombic  prisms  by  Lanrent.  Melts  at  about  1^0^  and  crystallises  in 
rhombic  tablets  on  cooling.  If  it  be  heated  a  little  above  its  melting 
point,  it  remains  soft  and  transparent  on  cooling,  and  solidifies  but 
partially,  in  a  non-crystalline  mass,  which,  if  gently  healed,  crystallises 
in  rhombio  tublets. 

Deeompositionn.  On  d!»iithli(m  it  evolves  bromine  and  a  bydraeid, 
and  yields  three  other  substances.  (Cotnp.  BromacAlonophlune  B,  p.  m.)  —  It 
is  converted  by  boiling  alroholic  jjota^h  into  bibromoterchloronaphthalin  a. 

(Lanrent  prenoiuly  obliined  in   this    reactioa  anotber    radicil,   ehlurinbrmmphlune 
C^Bri-'CPH'*!  le*  Rrv.  timt.  12.  229.) 
Dissolves  very  sparingly  in  «f/ier. 


I 


MITRO-NUCLEUS   C'XIl". 


Appendix  to  the  Sromocfilorine-niiclftti,  C"Bi*l 

Laurent's  Bromocblonaphtune  B. 

C^BrCF'H'-'. 
Ladrbnt.     liev.  acicnt.  12j  230. 

Formation  atul  Preparation.  When  bihydrooblorato  of  bibro 
tercliloroiiaphtbalin  is  distilled,  broratne  and  a  bjdracid  are  evoiti 
and  the  following  producU  are  obtained :  I .  Brumacblonaphtnoo  I 
2.  A  ohloride  or  a  otiluro-broinide  of  the  series  A,  cryslallisiug  id  i' 
Bided  prisms  of  120°,  and  molting  in  boiling  water;  3,  A  very  nt 
i{uaDtity  of  a  substance  crystal  lisinj*  from  ether  in  small  opaque  nodula 
less  soluble  in  etbor  thao  2,  but  more  soluble  ihaa  1. —  2  and  3  M 
extracted  from  the  mixtnre  by  ether  ;  the  bromachionaphtune  is  disaolrj 
in  a  very  large  <iiiaQtity  of  boiling  etbor,  and  crystallised  by  apontaneou 
evaporation  i>f  the  solntion. 

Very  minute  oblique  prisms,  with  oblique  base ;  Fig.  SI,  u  ;  u'  = 
101°;  »:m  =  between  100°  and  103';  i :  k  =  between  lOO"  and  103*. 
When  fused,  it  sometimes  soUdiGes  suddenly  io  an  opaque  mass,  some- 
times in  fine  needles. 

Laurent  found  36-83  p.  o.  C.  and  111  p.  c  H. ;  by  calculation,  38-83 
p.  0.  C.  and  107  p.  o.  H. 


mtro-nudfui  C^XH'. 

Nitronaphthalin. 

C"NH'0'  ^  C"XH'. 

Laurent.     (1B35.)     Ann.  CMm.  Phyt.  .■>»,  376;  Ann. 
J.  pr.  Chrm.  8,  13  ;  Ann.  Chinu   Pkgi.  66,  tSB;  /i'< 
further,  13,  OB. 
MARiaiiAC.     Ann.  PKarm.  38,  1. 
ZiNiN.      J.  pr.  Ckcm.  27,  140  ;  Ann.  P/iai-m.  44,  283. 
PiKiA      Compl.  rmd.  31,  48S  ;  JV.  Ann.  Ckim.  Phy,.  31,  817;   Ann. 
Pharm.  78.  82;  J.  pr.  Chem.  32,  50;  Pkam.  Centr.  1830,780; 
LUbiff  <t  liopp'i  Jakfrslrr.  1H50,  500. 
Bkchauf.     N.  Ann.  Ckim.  Phy».  42,  180  ;  Ami,  Pharm,  92,  401. 

NilrottapAlaliut.  NiitaphlaMt.  C*^H'  (Uarcdt) ;  Nilrilt  dt 
CH'O.NO"  {Liureiil.  Aoti.  CHa.  Fhy,.  66.  Ibi),  Nilrilt  nf  h 
C"HTO,N(V  (Bendiiu)  1  NafihlhylHit-iir  i&aWic). 


Formation.  I.  NitroDnphtbaliu  was  first  prepared  by 
boiling  aapbthalin  with  nitric  acid,  whereby  rod  vapours  are 
nitronapbtholin  and  an  oU  are  formed  : 


C»H»  +   NC.HO   -  CmW   ^ 


k     rttyll^Mrf. 

m 

formatioa  ^| 


2.  From  naphthalin  and  nitric  acid  in  the  cold,  withoat  I . 

red  Tapours  and  an  oil  (Piria).  —  3.  B7  the  action  of  liyponitrio  acid  0- 
naplithalin  in  iho  cold,  whereby  a  peculiar  oil  is  siniultaneouaty  fonneJ ; 
this  oil,  aft(tr  being  exposed  for  some  time  to  tht  air,  aquires  the  snell  nf 
bitt«r  almondji.    (LanronL)    Aooording  to  Laurent,  an  oil  iaj     '      * 


r 


NITIIONAPHTUALIN. 


the  action  of  aqua  regia  ou  DupIitbaLu  in  tbo  aolil,  u-bicli  on  diaUlla- 
tion  yields  carbon  and  auoCher  oil  from  which  &  litclo  oitronaplitli&Un  ia 
deposited  on  cooling. 

Preparation.  From  5  to  6  pta.  nitric  aciil  of  ep.  gr.  1'33  are  added 
to  1  pt.  of  naphthalin,  and  tLe  whole  w  allowed  to  digest  fur  ^  or  d  days. 
The  matter  caailj  cakes  and  muBl  tberefore  at  first  be  frcijaentl^  stirred. 
Lemon-yelluw  nitroDupbtlialln,  without  any  by-producta,  ia  obtained,  and 
■swashed  on  a  filter  with  water.  (Piria.) — 2.  Naphthalin  ia  boiled  with 
nitrio  aoid,  whereupon  red  vapours  are  evolved,  till,  after  12  or  20 
minates,  a  yellow  oil  baa  been  formed,  which  on  oooting  eolidifies  very 
slowly  in  a  orvstalline  inaas,  consisting  of  niLronapbtbalin  and  a  reddish- 
yellow  oil.  Thig  is  submitted  to  strong  pressure  between  blotting  paper 
and  dissolved  in  hot  alcohol.  Ou  cooling,  the  li<]uid  first  dejKisits  ao  oil 
which  must  be  removed  with  a  pipette  ;  afterwards  nitronapbthaiia 
crystallises  out,  and  Je  ooHeoted  after  1 2  hours  and  rcoryBtalliBed  once  or 
twice.  The  oil  which  has  been  removed  with  the  pipette,  yields  a 
fresh  crop  of  crystals  when  redissolved  in  the  alcoholio  inother-li<^uid. 
(Laurent.} 

Properlia.  Brittle,  salphur-yellow,  six-sided  rhombic  prisma,  derived 
from  prisms  with  angles  of  100^  and  80°,  tbe  acute  angles  being  truncated. 
Melta  at  43",  tbe  thermometer  rising  to  Si"  at  the  moment  of  eulidiSca- 
tiou.  A  few  oryslala  melted  on  a  glass  plate,  form  oily  drops  which 
remain  fluid  for  some  time  at  ordinary  temperatures,  bnt  on  slight 
agitation,  instantly  solidify  In  needles.  Volatilises  without  decom- 
position  and  eublimee  in  small  needles  ;  when  rapidly  heated,  a  consider- 
abla  quantity  decomposes  with  emission  of  reddish  light,  and  forms  a 
targe  deposit  of  caHjun.     (Laurent.) 


I 


Laurent. 

earlier.  Inter. 

...  120  ....  69-35  69-86  ....  69-70 

7  ...   *M  407  ....  4-07 

U  ....   8-10  8-53  ....  8-30 

.....     32    ....     18■^9     17-54  ....  18-93 


C^H' 173     ....  100-00    100-00    ....   100-00 

_J Deemnpoiitioni.  1.  Chlmine  at  a  gentle  heat  converts  it  into  an 
on  (CWl'H'.HCH),  which  yields  with  potash  terchloro naphthalin  A. 
If  the  nitronaphthalin  be  too  strongly  heated,  tei-chloronaphthslin   A  or 

JoadrichloronaphthaliD  A  may  be  directly  formed.  (Laurent.)  —  2.  With 
routine,  aided  by  a  gentle  heat,  it  forms  liydrobromic  acid  and  bibromo- 
naphthalin;  the  eiperiiaiiBt  ilviuld  be  repeated.  (LaDTent.)  —  3.  It  is  not 
attacked  by  iodine.  —  4.  It  dissolves  unchanged  in  fused  iulphur ;  if 
a  stronger  heat  be  applied,  the  inass  begins  to  boil,  evolves  sulpbnrons 
acid,  and  the  heterogeneous  green  majjs  thus  formed  dissolves  partially  in 
ether  with  green  colour  ;  the  portion  insoluble  in  ether  swells  up  by  heat 
and  leaves  a  very  bulky  residue  of  charcoal.  (Laurent.) — G.  Nitro- 
naphthaliu  boiled  vii^peiinanganaU  of  potastt,  yields  nitrate  and  pbtbalate 
of  iKttaah.  (Cloez  and  Guignet,  Compt.  rrnd.  47,  712  ;  J.  pr.  VUem.  76, 
500.)  —  7.  IlffdroMoric  add  is  without  action  upon  it.  —  8.  OU  of 
vitriiil  dissolves  nitronnphthalin,  and  water  reprocipitates  it  unchanged  ; 
va  boiling,  the  solatiou  beoomos  brown  and  is  no  longet  pT«cVf\t&\e^  \i-j 
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water;  on  neutroliaing  tlie  liqaitl  with  lime,  iillerinjf  ao<i  evajiontiog,  * 
saline  mass,  euluble  id  alcohol,  U  ubtained.  (Laurent.) — 9.  ll  U 
converteil  by  /uniitiy  tidpharte  acid  into  nittOBulphonapliLbalic  aci<l, 
CXtTiaSO'.  (Laorent,  En.teient.  13,  590.)  — 10.  Potamnm  Att^m- 
poaes  it  auddooly  at  13°,  with  evulution  of  light  and  ilopositioo  of  carbon. 
(Laurent.) — II.  It  is  but  slightly  attacked  by  boiling  nqumv*  pofaA; 
the  liquid  becomes  brown,  and  on  the  addition  of  an  acid  deposits  a  ftw 
brown  flakes.  With  nlcokolie  pofath  it  forms  a  red  liquid  ;  on  teslinK  it 
from  time  to  lime  with  oil  of  vitriol,  a  dark  j^reen,  bluciah  or  vio!et-Slno 
coloration  ia  obtained;  on  continued  boiling,  the  mass  swells  up,  decuin- 
poses,  and  leaves  a  rery  bulky  residae  of  chareoal.  (Lanrcut.)  —  If 
nitronaphthalin  be  heated  in  a  vater-bath  for  6  hours  with  a  paste  of 
2  pCs.  hydrate  of  potash  in  as  little  water  as  possible,  and  1  pL  fresh 
hydrate  of  lime,  the  water  beiog  replaced  as  it  evaporates,  it  is  completely 
decomposed,  and  fields  tbe  potash-ealt  of  nitropbtlialic  aoid,  {?*H"N'0'', 
whieh  dissolves  in  water  with  dark  yellow  colonr,  and  nitropbthalin, 
CH^NO*,  to  which  a  brown  substance  ohst'natcly  adheres.  (Dosvt, 
N.  Ann.  Chim.  Pkyt.  45,  332.)  —  1 2.  Heated  witli  an  excess  of  hj/dnUt 
ofhnn/li  or  limr,  it  evolves  ammonia,  naphthalin,  an  oil,  and  naphtalaM, 
C"Il'b  (p.  25).     (Laurent.) 

13.  When  nitronaphthalin  is  dissolved  in  alcohol  and  the  warm 
solution  is  treated  with  talphurelUd  hydnytji^  naphtliyl amine,  C*NH'.  i» 
formed,  and  the  liquid  turns  greenish -yellow  and  deposits  sulphar.  Tliii 
decomposition  is  more  rapidly  effected  by  sulphide  of  ammonium.    (Zinin.J 

—  14.  When  1  pt.  of  nitronaphthalin  is  heated  to  100^  with  a  modcratajy 
couocntratfid  solution  ot  ftrmiis  netlutf  (3  pts.  iron)  for  a  quarter  irf  » 
hour,  it  yields  naphthylaruiue  aud  ferric  oxide  ;  the  same  reaction  talies 
pUee  with  lively  efierveeoeuce,  when  1  pt.  nitronaphthalin  is  healed  with 
1^  pts  iron  filings  and  sufficient  acetic  acid  to  cover  the  mixture  (Bechamp); 
at  the  same  time  another  base,  phthalamine  (CH'NO*)  is  formed.  (Schut- 
lenberifcr  &  Willm..  Comiil.  rend.  47,  82;  J.  pr.  Chrm.  75,  117.)  — 
15.  When  nitronapbthalln  in  alcoholic  solution  is  boiled  for  8  hours  with 
aqueous  aulphile  of  ammonia,  it  is  converted  into  the  two  isomeric  oom- 
pounds  tbionapbthamio  acid  and  naphthionio  aoid,  CH'NS'O*      (Pins.) 

—  1  (t.  An  alcnholio  solution  of  nitronaphthalin,  heated  with  (itMulpkidt  ff 
carbon  in  a  sealed  tulie  to  160%  yields  naphlbylainine  and  solphi  ~ 
(Schlagdenhaufen,  .V,  J.  p/.am.  34,  175  ) 


CuiiAiruitiont.     Insoluble  in  water;  very  t 
n  chloride  of  talphur.     (Laurent.) 


phlbylainine  and   snlphi^H 
ilublo  in  alcohol,  ether,  ^^H 

nacltH*  CXH*.  ^M 

Acid.  fl 

ompl.  rend.  21,33;  Comf^^ 


Otnyoffatfil  Compoindi  of  tjte  N^ilro-nucUti*  C*XH*. 

Nitrosulphonaphthalic  Acid. 

C^H'NSK)"'  =  C«'XH',2S0'. 

Laokrnt.     Rev.  leient.  13,(18,587  and  588;  f'ompl.  rrtiJ.  21,33;  Coi  . 

chim.   1B4U,  890;  ahstr.  Ann.   PAnnn.  72,  297;  Lirbiif  &  Xopfi't 

Jahreai-r.  I(t4»,  440  ;  Citnft.  rrnd.  31,  53T  j  J.  pr.  ch/m.  52,  SB ; 

Ph/irm.  Cenir.  1851,  157  ;  Linhig  &,  Kapp'i  Jahrub.  1851),  d08. 

Acid*  nt\faiiilHafhtinqnr  mtd  nilrarHlnapSliti^t  i  Aeiilt  tfffiuapkUli^w  Mli4 
(Laarsnt)]  NilnmaiiUhylodilMonif  eeid  (Knlbe).     NilrOHapkUIiiMehwrffttAin. 

Fvrmalion.     1.  By  boiling  siilplionnphthaiic  acid  with  oitria  acid 


NlTBOSULPIIONAPHTltALIC   ACID. 


BalfBDinaiibUsiquo)  ;  or  3.  By  Jissolviti!^  uilronaplitLuliti  lu  (amiag 
(sulphuric  ucici  (acide  uitrasuluiipht^sique).     (LaureDt.) 

Preparation.  Nitron  a  jilillialin  is  heated  with  fuming  sulphuria  acid, 
wherein  it  diasolres  with  a  red  culour,  gradually  luriiiug  to  brown  ;  the 
solution  is  then  mixed  with  water,  filtered  from  uDdtH:ompoEed  nitto- 
naphtbalio,  neutralised  with  ctiaik,  filtered,  and  evaporated;  whereupon 
the  lime-^aU  crystallises  out  and  is  purified  hy  draaolvin;;  in  alcohol, 
filtering,  and  evaporating  the  solution.  —  2.  Sulphoiiaphthalate  of  lime  is 
boiled  with  nitric  acid ;  the  acid  solutiun  is  evaporated  to  dirneEs ;  the 
rendue  washed  with  a  little  alcohol,  then  disBolved  in  weak  alcohol,  and 
the  solution  is  decomposed  by  sulphuric  acid;  the  filtered  solution  ia 
saturated  with  baryta,  and  the  excess  of  baryta  precipitated  by  carbonic 
Bcid,  and  the  liijuid  is  filtered  and  evapurated ;  it  then  deposits  crusts  of 
ihe  baryta-salt.  —  The  free  acid  is  sejiarated  from  the  baryta-ealt    by 

Pms  of  Bulphuric  acid,  care  being  taken  to  avoid  an  excess  of  acid,  or 
D  the  load-salt  by  sulphuretted  hydrogen,  and  the  filtrate  is  finally 
porated  in  vacuo. 

Fropeiiiti.     Microscopic,  rhombic  laminio. 

With  sulphide  of  ammonium  it  yields  aeiih  gvlfonapJilaUdamique 
(najihlhionic  ncid  1). 

Very  soluble  in  uniUr. 

The  nitrotulphonaphthalates  take  fire  when  heated  in  closed  vessek. 

Ammoma-toll.  The  solution  left  to  evaporate  eometimcs  yields 
rhombic  lamina;,  sometimes  long  needlcG. 

Folath-talt.  May  be  obtained  in  irregular  crystals  by  the  spon- 
laaeoua  evaporation  of  its  solution  ;  slightly  soluble  in  alcohol, 

A'ilroeutphonapkt/ialate  of  Baryta,     Crusts. 

dr'itd  in  vacuo. 
MC 120       ....    37'S    36-43 


BaO.SO* I16-5 


l,C*XB»H',2SO' 320!i 


ffilrotidpkonaphtAalate  of  Lime.     The  salt  dried  i 
140'  3-00  p.  c.  water;  1  At  =  320  p.  c. 


20  C  _ 

7  H  _ „.. 

NO' 

130    . 

7     . 
.     46     . 
.     80 
.     £8 

.     42-60     ... 
2M8     ... 
.     16-3a 
.     28-46     ... 
.,      10-11      ... 

...     <2-00 
...       2-SO 

CO  

..     10-22 

C*'XC«il',2SO'tAq. 

.  281 

..  lOO-OO 

A'itrotulphonaphthalie  acid  u  vtry  soluble  in  alcohol  and  m  ctKer. 
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jraro-iiurfrtw  C"X»H*. 

Buutronaphthalin. 

C-H'N'O'  =  C"X'H'. 

I^DRENT.     Ann.  Chim.  Phyt.  39,  376;  Ann.  Pharm.   19,  38 ;  J.  pr. 

Chem.  8,  13  ;  J.'rv.  scierit.  6,  88  ;  13,  68. 
Marionac.     .inn,  Phami.  38,  I, 

Bmitrilf  dt  H^Atalit.  C'^H'O'.ZNO' ;  Nilran^AlkaOtr,  KimsfJUit  C 
(Laiucnt).     Nilromayklftmitt^.     (Kolbe.} 

Fomtation.  Napbthalin  or  oitronaphtliatin  w  boiled  for  %  loti?  timo 
with  nitrro  acM.     (Laurent,  Marignoc  ) 

PrtparalioH.  Kitric  acid  is  boiled  la  k  I&rge  bolt-head  anil  Daptttliftlin 
irradoally  addetl  as  long  as  it  coDtinuea  to  dis»olro  ;  on  cuoling,  tlio  liquid 
depo«its  pale  yellow  needlei,  which  are  wuheJ,  first  with  nitric  uid, 
Uien  with  water,  and  finally  Dith  alcofaoL  (Laurent)  —  3.  If  nitn- 
oaphthalin  be  rapidly  boiled  donn  with  nitric  acid  in  a  glass  bolt-bead, 
the  oily  strstoni  at  first  formed  diseolres  in  the  nitric  acid,  as  soon  at  botb 
occupy  abont  e^^oal  rolumea.  The  bolt-head  is  now  taken  off  the  flr*, 
and  on  cooling,  the  whole  sulidiSes  in  a  mow  which  ia  first  washed  with 
bot  water,  then  with  hot  alcohol.  (Laurent)  ^  3.  Napbtlialin  is  boiled 
with  nitric  uid  for  several  days  in  a  retort,  the  acid  dietiUati:  bein; 
ponred  back  in  small  portions  by  means  of  a  fnnncl  drawn  out  to  a  Sne 
point.  After  each  addition  of  acid,  it  is  necessary  to  wait  till  no  moiv 
ved  rapours  are  evolved,  and  the  mass  in  the  retort  mast  be  wuhe^  oat 
erety  evening.  In  [his  manner,  the  following  prodncta  are  obUuned: 
1.  An  aqueous  solution  of  Diironapiilhalic  acid ;  2.  An  insolable  rMidu^ 
principally  uf  lemitronaphtlialin  (p.  88),  and  a  sniitll  quantity  of  k 
y«liowieh,  viscid  resin,  insoluble  in  water;  3.  Binitronaphthalin,  |vll]r 
■nblimed  in  the  neck  of  the  reiort,  and  partly  dissolved  in  nitric  acid  is 
tbe  distillate.  The  greater  part  of  the  nitric  acid  is  evaporated  off  at  a 
gentle  heat,  and  water  is  then  added  to  the  residne,  whereby  the  luniM- 
B^hthalin  is  completely  precipitated.     (Marignac.} 

Pn/pertir*.  Light  powder  constating  of  microscopic  neeill«e;  erj^ 
UlliMi  from  its  nitric  acid  solution  in  rhombic  prisms  of  67°  and  1  IS", 
(Laurent);  and  from  its  eoluiion  in  a  very  large  qoantity  of  boiliDj^ 
alcohol,  in  fine,  Sctiblo,  slightly  yellow  needles,  (Marignac).  Melts  at 
IftS',  and  when  heated  strun^ly  in  small  qoanlilies,  sublime*  wllhoot 
decomposition,  in  small  needles.  When  l.irge  oDanlilies  arc  rapidly 
)t«Bted,  or  when  it  is  healed  in  cloee  vessels,  it  snddeuly  decompoMs,  «volv« 
gas  with  violence,  and  yields  mnch  oarbon  with  emtasion  of  r«4  li 
(Laurent.)    Neutral  to  tesl-papens. 

Lannat.      Huipuc 
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DfWmpctitioKi.  1.  Treated  with  rA/orVn^  aidnl  by  a  gentle  beat,  ii 
tvftlveanitroas  fames;  and  if  the  action  of  the  chlorine  is  diseoatinnrO 
t  the  preper  time,  bkblor«naphthalia  Y  la  obttiaei  Mgatbw  «kh  Ml 
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'oil,  vhich  by  distillation  or  trealment  with  hjdrate  of  potash,  yietila 
hjdrocblorio  acid  and  terc-bloronaphtbalia  A,  and  hence  must  be  a  soas- 
cblorore  de  cblonapbteee,  (Laurent )  —  2.  By  prolonged  boiling  with  nitric 
aciii  it  is  converted  into  temiiroonpbtbalin,  (Laurent,  Bfv.  icitiil.  1 3,  70  ) 
—  3.  Fused  with  su^;)Aur,  it  erolves  sulpburuus  acid  and  «nlpburettcd 
hydrogen,  leaving  &  residue  of  very  puroue  charcoal.  (Laurent.) — - 
4,  Binitronapbthalin  is  but  elightly  attacked  by  concentrated  aqueov^ 
potath;  with  alcoholic  potash,  it  forms  a  red  tiqiiid  in  the  cold,  and  on 
boiling,  rapidly  turns  brown  and  evolves  ammonia,  the  reaction  being  com- 
pleted in  a  ijuarter  uf  an  hour.  A  bndy  resembling  niraic  acid,  viz.,  tiiffo- 
naphlaletie  add,  ia  precipitated  from  the  solution  by  nitric  acid. 
(Laurent.)  In  order  to  purify  this  body,  it  is  washed  on  a.  filter  with 
boiling  water,  dried,  and  treated  with  ether,  which  extracts  a  small 
quantity  of  a  brown  substance.  —  The  acid  is  brownish  blacfe,  and 
tafitele.'3.  Laurent  found  in  it  622  p.  c.  C,  23  p.  o.  M.  and  131  p.  o.  N. 
Heated  on  platinum- foil,  it  decomposes  without  melting,  and  leaves  a 
bulky  residue  of  carbon.  It  is  rather  easily  attacked  by  boiling  mtrio 
acid,  being  converted  into  a  light  brown  substance,  completely  soluble  in 
a  large  quantity  of  nitric  acid.  Water  precipitates  from  the  eolation 
yellow  fiakes,  which  deflagrate  by  beat,  and  form  salts  with  ammonia 
and  potash,  which  decompose  with  deflagration  when  heated  in  closed 
vessels.  The  nitric  acid  mother-liquid  from  the  flakes,  yields  another 
crffttalline  acid  by  evaporation,  Nitronaphihattsie  acid  is  insoluble  in 
wuter,  in  alcohol  and  in  ether,  and  forma  salts  which  glow  when  heated 
in  close  vessels.  Its  alkaline  salts  are  brown,  crystal  Usable,  and  Eolublc. 
(Lau,.nt.) 

5.  Binitronapbthalin,  heated  with  hydrale  of  lime,  evolves  naphthaltn, 
ammonia,  and  a  brown  oil.     (Laurent.) 

6.  With  lulp/mretted  hydrogen  it  forms  a  carniine-co loured  base,  which 
meltdon  warming,  and,  deflagrates  when  heated  in  close  vessels;  probably 
nitronapbtbylamine  (I).  (Laurent,  Compl.  rend.  31,  537;  J.  pr.  C/tem. 
52,  58.)  —  7.  Treated  with  tulphidt  of  amnumium,  like  nitronaphtballn 
for  the  preparation  of  naphthylamine,  it  yields  Bne  red  needles  of  semi- 
napbthvlamine,  C"N'H'».  (Zinin,  J.  fr.  Chem.  27,  152,  and  33,  29.)  — 
lU  feebly  ammuniacal,  boiling  solution  is  reduced  by  sulphuretted 
hydrogen  in  about  three  hours  to  ninaphthylamine,  C'H'N'O*  (isomeric 
with  nitrosonapbthylin),  (Ch.  S.  Wood,  Chem.  Gai.  1859,  218;  Chan. 
Cfntr,  1859,  1836.) 

CXSR'   +   8HS  =  6HO   +   8S   +   C=°II'If'CP. 
8,  Its  aJcofaolio  solution  is  converted  by  itne  and  hydrfchlorio  acid  into 
nitrosonapbthylin,  G="H^\'0^     (Church  &  Perkin,  Vlitm.  Soc.  Qu.  J. 
h  l;  J.  pr-  t-'^CTw-  68.  248.) 


1URENT.     Compl.  rend.  31 ,  537  ;  J.  pr.  Chem.  52,  58  ;  Fharm.  Cetili 
1851,  157  ;  lUbig  &  Eopp't  Jahretb.  1850,  508. 


Cot^fugaUd  compoundi  of  the  A'ilro-nuchtu  C*X*H'. 

Binitrosulphouapbtbalic  Acid. 
CH'N'S'O"  =  CX'HVaSO' 


FormeUion  and  Prejiamlion 
Bththalio  aeid  with  aitric  aeA' 


88  NITRO-NUCLEUS  C»>X>H'. 

Binilrosidphmiaphihalate of  ammonia.     Crystallises  in  beaatifuljellM 
needles,  and  treated  with  sulphuretted  kyUrogen,  it  depoaits  sulphar 
yields  a  new    nitro-acid,  apparently  aeide  tnJ/ojiaphtaiidamique  i 
(nitronaplithiouic  acitl  1). 


Xitro-uucleiu  C"X'H'. 


Tenutronaphtbalin. 

C^H'N'O"  =  CX'H'. 

Lavrbkt.     Sn.  Ktml.  6,  84  and  86  ;  13,  71. 
HiBiOMAC.     Ann.  Pkarm.  38,  1. 

NUronaphlatin,  N\napMi4t.     (Laorent.) 

IJhrmntion,     Bff   prolonged   hoilinif  of  naphlhalin    with   i 
tr»  llirer  itom^c  modijicadoiii,  a,  /3,  and  -y,  which  Jtftr  imlg 
form,  mtllitiif-poi'nt,  and  tolid/Uilg. 

Modijieation  a,     (X'inapACiteO  Lanrent.)     AVliennaphtbalin  is  both 
for  s  day  or  two  with  nitric  acid,  almost  colourless  crystals  are  obtaioi 
wbicb  are  a  mixture  of  biaitronaphtbalia,  uapbtbaleiae  and  ti 
tbaliu  a  and  ^,  tlie  last  being  formed  in  the  largest  quantity. 
naphthalin  and  uaphthaleise  are  extracted  by  ether,  and  the  residue  f 
beated  with   sucb   a  quantity  of   alcohol,  that  on  cooling  about  I 
remains  dissolved.      This  solution  yields  by  spontaneous  eTsporatiw 
long   rbonibic    lamince   of    ternitronaphtbalm   u,  mixed    with    needF^ 
which  are  separated  by  shaking  up  the  whole  and  ponring  off  the  ■  _ 
pended  crystals.     By  repeatedly  recryBtallisiog  the  luminsa   from  boili4_ 
lilcobol  and  picking  out  the  needles,  tern  ittonaph  thai  in  a  is  obtained  in 
a  slate  of  purity.     (Laurent,) 

J'ropniiet.  Pale  yellow,  inodorous.  Crystallises  from  boiling  alcohol 
on  cooling  in  long  rhombic  tablets,  which  are  generally  very  irregt' 
and  indented  like  a  saw.  If  it  be  heated  to  100  vith  ether  in  a  sm 
tube,  six-sided  prisms  are  obtained,  derived  from  a  rhombus  of  50°  tt 
I30^  Melts  at  210^  and  solidifies  in  a  fibrous  mass  on  cooling.  Um 
on  a  glass  plate  in  the  air,  it  volutiliaes  undecomposed  ;  but  if  it  be  hM 
iu  a  tube,  it  takes  fire,  gives  off  a  brown  smoke,  and  leaves  a  raaidiitij 
charcoal. 

Lsorent. 


cx'a:... 


Sewmponliont,  1.  By  chlorine  it  is  first  turned  red.  and  then  c 
pletely  doconipoaed.  (Luurout.)  —  2.  Heatef!  with  limt,  it  nnd«^ 
combustion.  (Lnuront.)  —  3.  It  dissolves  in  a/<;i>Ao/ie/>o(a<A  and  for 
red  solution,  which  turns  brown  on  boiling  and  evuln-s  ainmonift. 
noutralisiog  the  Eolution  with  an  acid,  a  vglunituous  brown  precipitatal 
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fitronapLtholeeic  acid  in  oblainetl.  Tbie  aciU  resembles  nitmnaplitbalcalu 
(p.  NT)  aud  nitronaphlhukisic  acids,  and  deconiposea  witli  deflaf^ratiun  on 
heatiDg  in  ft  close  veEsel.  Its  compounds  with  tbe  alkalis  are  browu, 
UDcryHtallisable.  NitronapblbaleGic  acid  contains  more  carbon  tban 
teruitronapbthalin  (1),  (Laurent).  —  4.  It  dissolves  slowly  and  with 
difficulty  in  a  eaturated  alcoboUc  solution  of  amvimiia,  forming  a  roae- 
eoloured  liquid,  wliicb,  if  itaturated  with  evlp/mrelttd  hydrogen,  turns 
yellawieb  aud  roddieb  brown,  and  then  dissolves  a  considerable  quantity 
more  of  tbe  exneaa  of  ternitronaplithalin.  Tbe  eolution  turns  green 
when  beated  but  does  not  de[iosit  Gulpbur.  If  tbe  liquid  be  distilled 
almost  to  dryness,  and  the  residue  treated  with  boiling  water,  it  yields  a 
carmine-red  solution,  whieh  on  cooling  ilepoaita  a  red disb- brown  powder, 
not  poasesaing  basic  properties.     (Zinin,  J.pr.  Clitm,.  33,  34.) 

CoiahinalwRt.  I.  Dissolves  very  sparingly  in  boiling  alcohol,  — 
2.  It  dissolves  in  nitric  acid,  and  oil  of  vitriol  witbout  decomposition,  if 
they  be  not  too  strongly  beated.     (Laurent.) 

Modification  p.  (yirtaphtitt  GL,  Nitronaphtale,  Laurent).  All  tbe 
residues  from  tbe  previously  described  modiGcation  are  mixed  together 
and  boiled  with  nitric  acid  for  live  or  six  days.  On  cooling,  beautiAil 
needles  are  obtained,  wbioh  are  washed  on  a  funnel  (without  paper)  first 
with  nitric  acid,  and  then  with  water  and  with  alcohol.     IT  the  cryatila  be 

iiBDieiliilelj  vuhed  with  water,  a  icsin  'a  precipitated,  which  mixes  with  Che  lernilro- 
uiphtholin.  Tbe  crysula  Mima  dr;  miut  be  wuhed  with  ether,  to  lemoTe  irucei  of 
Ibis  reiin.     (Laureut.) 

Propertirt.  Colourless  when  freshly  cryatillised,  becomes  slij^litly 
yellow  aud  dull  after  washing  with  water  and  drying,  It  closely  resembles 
tercbloronapbtbaliu  a,  but  has  a  dilTereut  crystalline  form.  Heated  in  a 
sealed  tube  to  100°  with  ether,  it  crystallises  on  cooling  in  brilliant, 
yellow,  exceedingly  small,  oblique  rhombic  prisms :  Fig.  83,  with  faces 
(.  u:tt  =  50°;  i  :(  behind  =  126;  (:«  =  124;  (:(=  110°;  i:  «  — 
PS°  15';  /  ;  w  =  104°  30'.  Although  the  crystals  of  a  and  p  have  one 
angle  in  common,  yet  tbey  cannot  be  confounded  with  one  another. 
(Laurent,)  Melts  at  21d°;  01  gramme  melted  on  a  glass  plate,  remains 
transparent  on  solidifying,  and  then  crystallises  suddenly  when  it  in  again 
heat«d  below  its  melting  point,  or  when  gently  stirred  with  a  pointed 
instrument.  Heated  on  pliilin urn. foil,  it  appears  to  volatilise  undecom- 
posed;  but  when  heated  in  closed  vessel'',  it  suddenly  decomposes  with 
o/  light. 


entiasion 
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LaoreaL 
first  analstia.     talrr. 
45-16     .,..     45-6 
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Laurent  preTiouiljr  conBidercd  the  compound  to  be  C'H'N'O"  ;  Berieliui  (Jalire§- 
brrirM,  23,  &34}  conaidercd  it  ta  be  iiomeiiu  with  tCniitrDDsphthaliu  a,  which  Laureut 
aftctwaidi  fuuiid  to  be  the  fact. 

Decom^witiuns.  1.  Diasolves  readily  in  hot  oU  of  vitriol  without 
decomposition  j  but  if  tbe  aolutJon  be  too  strongly  heated,  \l  laiuB  \it<i'«'a 
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and  erolves  sulphurous  acid.  —  3.  It  takes  (ire  when  heated  with  Aycfra 
of  baryta  in  a  closed  Tesse),  —  3.  Boiling  aUohoUe  potath  fint  taina  it 
oranKo-red,  then  brown,  and  decomposes  it;  the  brown  eotulion  glvM 
with  acida  a  brown  precipitate  rtjeembling  nitronaphthaliBie  acii' 
(Laurent)  —  4.  ^oiWng  nitric  aeid  decomposes  it  in  a  ainiilor  rnauM 
(LanreM) 

Of  all  the  nitro-com pounds  of  naphthalin,  it  is  the  moat  in 
alecAol  and  in  ethrr. 

ModiJUation  y.  Marignac's  tmiilronaphtlmlin.  The  insoluble  reri* 
due  which  remains  when  binitronsphtlialin  is  prepared  by  boiling 
naphthalin  for  a  long  time  vith  nitric  acid  (p.  87,  3),  ia  impure  temitr^ 
nnphthalin  f.  To  purify  it,  it  is  again  washed  with  water,  finely 
pulverised,  and  treated  with  cold  ether;  which  thereby  acijnirea  a  yelluw 
colour  and  yields  a  visdd  resin  on  evaporation.     (Mari^nac.) 

ProptrtUs.  Slightly  yellow  ;  it  ie  deposited  frnm  Loiling  alonbtd  m 
a  cryotalline  powder.  Melts  a  little  above  100°.  When  carefully  heated 
it  volatilises  without  residue,  but  often  decotiipoaes  very  rapitlly,  with 
Blight  ciploaion  and  reddish  flame,  leaving  a  largo  residue  of  carbon. 

Mirignoc 
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r  C»ll».3NO'  (MarigMc) 
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DeeirmpotiiioH.     Dissolves  with  beautiful  red  coloar  in  raiutic  a 

and  their  carbonaUt,  slowly  in  ai/utout  and  rapidly  in  atcohoHc  jn. 

The  red  alcoholic  potash- solution  becomes  i^rk  or  blackish- nrowD, 
elowjy  iti  the  cold,  but  almost  instantly  when  heated,  evolving 
a  targe  (junntity  of  ammonia  ;  the  liquid  having  aiworbed  carbonic  aci^ 
effervesces  when  it  is  saturated  with  nn  acid,  and  yields  a  doceuleot, 
bulky,  brownish-black  precipitate  =  C'H'NO*.  The  brown  body  diiM 
Up  to  a  bard,  blnck,  shining  mass,  resembling  anthracite. 

MaripMC. 
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t'^PNO*  I2B     ....  10000     10000 

When  the  liquid  sopanted  from  the  brown  body  is  distilled.  It  yicldi 
formic  acid  and  i<xlmles  a  feeble  odour  of  prussic  acid,  which  however  cuuMt 
be  detected  in  the  solution-  Since  prussic  aoid  is  docompoaed  W  fttaA 
into  formic  acid  and  ammonia,  tho  decomposition  is  perhaps  u  foDovg : 
aCX'H'   +    Ho   -   2C"H'NO»   *    iCNIt    *   CHO»   t-   SCO'.  (lUricwt) 

The  brown  Ixnly  hfatej  in  a  tube,  ecolves  water  and  emprwoiinilic 
rapoursand  Imvm  a  large  smooDt  of  ou-lwo ;  It  deeoinp«t«  wben  rapidly 
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beated  on  pUtinnm-fuil,  emitting  red  Bpnrks.  It  is  not  acted  upon  hy 
concentmteil  hydrodilorie  add,  or  by  diluted  itUric  and  falphtinc  actdt, 
but  is  dccumpuaed  by  oU  nf  vitriol  with  evolution  of  aulphurouB  »cid. 
It  diBsolvi-B  in  coQcentrsted  nitric  add,  nitrous  acid  being  set  free;  the 
yellow  solution  givea  with  water  a  pulverulent  preeipitate  insoluble  in 
WBtcr,  soluble  in  ether. 

Almost  insoluble  in  wattr  and  in  alcohol,  to  whioU  it  neverthelesa 
imparts  a  yellow  colour.     Quite  insoluble  in  eOier. 

The  dry  brown  substaoce  aleo  diEaolvea  readily  in  eauttie  alkalis  and 
their  earbonatfi,  forming  bmwn  solutions,  without  expelling  carbonic 
acid  from  the  carbonates.  The  solutions  yield  viscid  masses  by  slow 
evaporation.  When  the  ammoniacal  solution  is  boiled,  it  gnidunlly  parts 
with  its  aramonia  and  deposits  the  brown  substance.  Salts  of  silver,  lead, 
barffta.  and  Htm  precipitate  the  brown  substance  from  its  solutions  in 
combination  with  small  quantities  of  the  salt  employed,  or  of  the  corre- 
sponding metallic  oxide;  the  precipitates  have,  however,  no  definite 
composition,  and  appear  to  deconipuse  by  prolonged  washing.  The 
brown  body  is  precipitated  by  acids  from  its  solution  in  aJkolis. 
(Marignaa) 

Cambinali'ms.  I.  Ternitronaphthalin  7  is  insoluble  in  cold  water, 
and  only  so  far  soluble  in  boiling  water,  that  the  lii^uid  becomes  turbid 
on  cooling. 

2.  Dissolves  slightly  in  nitric  acid,  and  is  precipitated  therefrom  by 

3.  Dissolves  sparingly  in  boiling  oZcoAoZ. —  i.  It  is  almost  insoluble 
in  ethrr;  even  in  boiling  ether. 


Nitron 
CH. 

BBKT.     Res.  uimt.  0,  I 
Stm^lUtnt.     (Laurent.) 


Appendix  to  TaiiilronapIilAalin. 

Nitronaphthaleise  (Laurent). 

C^H'-^N'-'O"  =  C»°X>''H'-'. 


Formation  and  rreparadim.  The  nitric  acid  mother-liqnid  which 
remains  in  the  preparatioa  of  binitronaphthalin  (p.  86,  2}  still  contains  a 
large  (jnantity  of  that  substance  in  solution;  this  solution  Is  boiled  for  several 
hours  ID  a  retort,  whereupon,  while  the  whole  is  still  warm,  an  oily  mixturo 
of  binitro-  and  ternitro-naphthalin  (both  of  which  are  scarcely  solable  ill 
ether),  and  nitronaphthaltiaa  (rather  soluble  in  ether)  is  deposited  at  the 
bottom  of  the  vessel.  The  oil  solidifies  in  a  yellow  waxy  mass;  which 
is  washed  with  alcohol  and  boiled  with  ether;  whereupon  the  solution 
b^  spontaneous  evaporation  yields  crystals  of  nitronaphthaleise  mixed 
with  a  little  binitronaphthalin.  The  mother-liquid  still  contaius  some 
nitronaphthaleise  and  an  oil.  The  crystals  are  treated  with  warm  hut 
iiot  boiling  ether,  the  solution  Is  evaporatud,  and  the  residue  completely 
purified  by  repeated  recrystallisation  from  alcohol, 

Pnrprriits.     Pale  yellow.     CrystalUsea  Irom  alcotoX  ot  irom  elV«  \tt 
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email  featliery  needles.  Melts  in  boiling  alcohol  (heoci  il 
of  bi-  and  ler-  nitrouphthaliii,  both  of  ohich  mrlt  near  200°).  and  OD  oooTlnr 
Bolidifies  in  an  opaque  radiated  raase.  —  Distils  [Hirtly  andecomposed, 
but  decomposes  euddeul;  after  a  few  moments  with  evolution  of  light. 


«-90    498 


...      2-27     .... 
...      14iS     .... 
„.    83-28     .... 

2-5  N 

10  O   

38 

BO 

14-8 

33-6 

It  imparts  a  red  colour  to  aleoholie  poCaah  and  then  decomposes  hy 
hoiling,  evolvinjr  ammonia;  the  brown  liquid  gives  with  acids  »  bra m 
precipitate  of  nitruDaphtbaleTaic  acid.     This  compound  resembles  naph- 


tfaaleisic  acid,. and  forms  with  alkalis  brow 
decompose  with  deflagration  when  heated  i 
found  in  the  analysis  of   nitronaphlLalcVsic 
H.,  and  31-8  p.  c.  N 
N  i  t  ronapli  th  al  e  isi 
nitric  add;  sparing  i 

Slightly  soluble  in  alcohol,  rather  soluble  in  ether. 


.  is  insoluble  in  «^lfr. 
n  hot  oil  of  vitriol,  and  i 


rytitallisabla  sails  which 
closed  vessels.  Laurent 
cid,  51-8  p.  c.  C.  2  6p.c. 


It  dissofres  unchanged 
i  precipitated  therefrom 


BmnonU/'o-nufUag  C"BrX'H'. 

Bromobinitronaphtbalm. 

C°H*BrN-0'  =  C"BrX'H'. 


changed  i^^H 
erefrom  l|ri^| 


LaDIIknt.     Compt.  rend,  il,  3fi ;   Compl.  ehim.   1850, 

I'Aarm.  76,  2SS ;  Pharm.  Cenli:  ISSO,  310j£(e&i>&  Kopp't  JakrtA, 
1S50,  4a7. 
Nilrobninapltlitr,    (Laurent,) 

Formation  and  Preparation.  When  bibrdmonaphihalin  is  boilod 
with  nitric  acid,  a  tiulutioo  is  obtained  from  whiuh  water  prccipiiates  u 
oil  solidifyiu^  iu  the  cold.  The  product  is  purified  by  repeated  cry«t»l- 
liaatiun  from  ethor.  (The  acid  liquid,  from  which  tba  bromDbliillroDapktltalia  h 
crjBtalliHd,  jrirlds  bjr  eiapuraCioD  a  miilure  of  oxalit:  and  brumopbthoUc  acUt.) 

I'roptriirt.    Yellow  substance. 
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Tliiu  I  At  Br  and  I  At.  U  of  bibromaoaphthaiin  are  rrplaord  bjr  1  Al.  X. 

When  rapidly  hrated  in  a  glass  tube,  it  explodes. 

InaolublQ  in  tnter;  readily  soluble  in  rther,  lew  aoluble  in  o/raM. 


NAPIITIIYLAMINE. 


Kaphthylamme. 
C»iNH'  =  C-NH'.H'. 

ZiHW.     {1843.)    J.  pr.  Chen.  27,  140  ;  Ann.  Pharm.  44,  283  ;  Ben. 

Jahrt^.  23,  5i5.  —  Petei-sb.  Acad.  Mall.  10,  346  ;  abstr.  Ann.  Pliarm. 

84,  346;   Chem.  Gnz.  1852,   441  ;  J.  pr.   Uhem.  57,  173;  Pharm. 

Cfntr.  1852,  689 ;  Liebuj  &  Kopp's  JaiirrA.  I8S2,  627. 
PiRiA.      SuiVazione  dtl  toljiio  d'ammoniae/t  tvUa  nilronafialiita,  Pisa, 

1850  i  Ann.  Pharm.  78,  31  ;  ^V.  Ann.  Chim.  Phffi.  31,  217  ;  abatr. 

Pharm.  Cfntr.  1851,  380;  Compt.  rend.  31,  488  ;/.pr.  Chem- 52,  36; 

Liebiff  &  Kopp't  Jahretb.  1850,  500. 
Bechamp.     N.Ann.  Chxm.  Phya.  42,  180;  nbstr.  Ann.  Pharm.  92,401; 

Compt.  rend.  39,  26  ;  J.  pr.  Chem.  62,  469. 
Delbos.     N.  Ann.  Chim.  Phj/g.  21,  GR  ;  Compf.  rend,  24,  109!  ;  N'.  J. 

Pharm.  12,  23";   Ann.  Pharm.  64,  3T0  ;  /.  pr.  Chem.   42.  244; 

Phann.  CfiUr.  1847,  637  ;  Liebig  &  Knpp'i  Jahre»b.  1847-8,  610. 

tW,  H.  Perkis.  Chfm.  Soc.  Qu.  J.  a,  8;  Chem.  Got.  1856,  119; 
^  N.  Phil.  Mag.  J.  12,  226  ;  Inttii.  1S50,  300  and  406  ;  J.  pr.  Chem. 
1  6fi,  132  and  441  ;  Chem.  Cfntr.  1836,  304  ;  liebiff  &  Koppa  Jahresb. 
■  1836,  588. 
H.  ScuiFP.  Prelim,  notice  :  Ann.  Pharm.  101,  90;  J.  pr.  Chem.  71,  108; 
more  detailed  :  Inawiural  rfiiwytoiton,  Oottingen,  1857;  abstr.  ^Iwrt. 
Pharm.  101,  209 ;  J.  pr.  Chem.  70,  264  ;  N.  Ann.  Chim.  Phi/t.  52, 
112;  Chem.  Gaz-  1857,  211;  Chem.  Cenfi:  1857,  166  and  362;  Liebig 
&  Kopp't  Jahretb,  1857,  389. 
A.  W.  HoPMANN.  (hmpt.  rend.  47,  425  ;  .V".  Ann.  CRtm,  Phi/s.  54,  204. 
ScuuiZEKBEBOEK  Jc  WiLLM.  Compt.  mid.  47,  82 ;  J,  pr.  Chem.  75, 
117;  Chem.  Ceitlr.  1858,654;  Chim.  p.  1,  38. 


Naphlhalidam  (Zinln)  ;  NapMhalidme  fPiria). 
Formnlion.     Firat  prepared  by  Ziii 
ilin  with  Eiilpharelted   hydrogen,  or 
imonia  tuded  by  a  gentle  beat : 


n  1842,  by  treating  nilroaapb' 

h  sulphuretted  hydrngen  and 


■   6HS  =  C»NH',H'  ■ 


thionfiphthainate  \»  decoti 
!c  acid  tbercliy  liberated  iii 
lapbtbyUintne : 


aed  by  an  acid,    ani   the  iblnntipb- 
lulved  by  water  into  eulpbiirte  acid 


distilled  « 
B  warmed  a 


C^'H'.aSO"  +    HO   -   Ca'NH'.HO.SO'   +    JlO.i 

the  same  reaction  it  produced  when  a  tbionaphtbamate  i 
excess  of  by.Irate  of  lime.  (Piria.)  —  3.  Nitronaphthalin 
excees  of  ftrrous  acetate  ; 

C*Xir   +   12F«0   +   2H0   =   aFe-'O"   +   C^NIlf.H'i 

or  witb  iron  filingR  and  neetic  acid  (Becbamp);  in  the  last  case,  pbtha- 
laraine,  C'H'NO',  is  simultaneously  formed,  (Schiitzeuherger  &  Willm). 
—  4.  NitroDapbtbalin  is  heated  with  bisulphide  of  carb'in  in  a  eoaled 
tube  to  160°,  whereby  Bulpbur  is  separated.  (Scblagdeubauffen,  N.  J. 
Phai-m.  34,  175.^ 
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Pr^paraiifin  1.     One  pt.  of  nitronupbthaliD   is  diseolTed 
stroDg  alcoliol,  the  solution  saturateJ  with  aniiuonia,  whereupDu  a  lii 
oittODaphthalin  may  remain  undissolved,  and  tlien  saturated 
pfauretted  hydrogen,  till  the  whole  is  dissolved  and  the  solation  m^joI 
a  dirty  dark-green  colour.     The  liquid  ia  then  allowed  to  aland  for  a  ixff 
whereapon  solphnr  crystallises  out,  the  odour  of  sulphuretted  hydrogen 
ceases,  an  odour  of  ammonia  becomes  perceptible,  and  the  sotutiuD  now 
cunt^ns  bydrosulphate  of  naphthvlumiue  which  decomposes  on  dietilU- 
tion.     A    portion   of  the   Blcohol   is   distilled    off,    wbereupon   a  Ltrgn 
quantity  of  sulphur  is  deposited,  which  causes  violent  bumping,  so  thtt 
the  distillation  cannot  be  continued  unless  the  liqaid  bo  deounied  from 
the  sulphur;  the  distilla,lioD  is  now  continued  till  buiupin^;  a^ain  occurs; 
and  the  liquid  is  again  decanted  and  distilled  ull  the  portion  remaiuing  in 
the  retort  separates  into  two  strata,  the  lower  of  which  is  impure  nopb- 
tbylamine,  the  upper  a  solution  of  naphtbylamine  in  weiik  alcohol.     Or 
sulphuretted  hydrogen  iilone  is  passed  into  the  warm  alcoholic  solution  of 
nitronaphthalin  ;  and  after  a  time,  the  pale  yellow  solution  is  ponred 
from  the  precipitate  whith  has  been  formed,  and  submitteil  to  distilUtJi 
whereupon  a  thick  dirty  grceu  oil  is  deposited  (solidifying  in  crystals 
cooling),  and  theli<]uid  on  standing  depoaitsBne  needles  of  naphtbylamr 

To   purify  the  product,   either  of  the  following  metboda   may 
adopted:  a.  the  impure  base  is  distilled,  the  fluid  yellowish  distill 
then  solidifying  in  a  white  crystalline  mass.     Or,  h.  sulphuric  add 
added  to  the  alcoholic  liquid,  whereby  sulphuretted  hydrogen  is  evoln 
and  sulphur  and  eulphale  of  ammonia  are  precipitated,  and  on  the  add!- 
lion  of   more  sulphuric  acid,  the  whole    mujss  solidifies   in  a  pasU  of 
sulphate  of  napb thy) amine.     This  is  purified  by  one  or  two  recrystallin- 
tiuns  from  alcohol,  diasolvcd  in  water  and  sapersaturated  with  amnioar 
whereupon  the  liquid  becomes  transiently  turbid,  and  after  a  few  initial 
is  completely  filled  with  crystals  of  naphtbylaniiae.     (Zinin.) 

2.  A  thionaphtbamate,  or  better  still,  hydrochloratc  of  naphlhyli 
prepared  therefrom  (p.  99),  is  distilled  with  excess  of  slaked 
(Piri..) 

3.  20  grammes  of  nitrunaphthulin  ate  warmed  for  \  hour  on  n  i 
bath  with  tolerably  concentrated  ferrous  acetate  containing  40  gnuai 
of  iron,  in  a  Sask  provided  with  a  drawn  out  tube.     The  (■•■■' 
filled  with  boiling  water,  and  after  the  liquid  has  beconn 
decanted ;  if  it  deposits  needles,  these  are  coUccled,  and  only  the  l>qi 

is  poured  away.  After  the  residue  has  been  several  times  treated  wj  _ 
boiling  water,  it  is  collected  on  a  filter  and  exhausted  with  alcohol  of  81^; 
the  alcoholic  solution  is  distilled  as  rapidly  as  possible  ;  and  the  reaidss 
is  treated  with  sulphuric  acid,  whereupon,  if  tho  liquid  bo  sulHcieutly 
concentrated,  the  whole  solidifies  in  a  crystalline  mass  of  sulphnlu  of 
naphtbylamioe.  This  is  purified  by  recrystalli nation  from  boiling  alcohul 
or  better,  from  boiling  water,  (aince  in  coaUvt  niiti  ulcubol  thersd  duuu  tonati 
witb  (wnliir  hdlity.)  and  its  hot  aqueous  solution  is  dccami>oacd  br 
ammonia  (Bechomp).  —  4.  A  mixture  of  1  pt.  nitronapbthalin  (whicn 
for  this  purpose  need  not  be  recryetallised  fruni  alcuhol,  but  only  fmd 
from  nitric  acid  by  washing  with  water :  Sehif)  with  Ij  pL  iron  filings  in 
suSoiont  common  acetic  acid  to  cover  the  whole,  is  gently  wanned  ia 
a  retort  capable  of  containing  ten  times  as  much  substanco,  till  tb«  nit 
Daphthalin  i>  melted.  It  is  then  taken  nff  the  fire,  le«l  the  mass  ahoi 
(fo  ovor.  When  tho  violence  of  the  reaction  has  abated,  it  is  dlsii 
oa  a  nnd-batU,  the  retort  being  anrroundeii  witb  sand  op  to  the 
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'SrberenpoQ  first  the  acetic  acid,  and  afternarda  at  about  300°,  tbe  oapb- 
thjlamiae  parses  over  and  collects  under  the  a«elic  acid  as  a  yellow 
liquid,  which  is  purified  either  by  fractional  distillation,  or  as  described 
in  method  3.  (B^cbamp.)  Considerable  quantitiea  of  nap b thy  1  amine 
are  tbiia  obtained,  but  impure;  it  is  therefore  dissolved  in  hydrocblorio 
acid,  and  the  filtrate  is  evaporated  to  drynesa  and  distilled  with  hydrate 
of  lime,  whereupon  the  base  passes  over  perfectly  colourless  and  almost 
pure.  (Perkin.)  5.  The  o])t>ratiuii  is  conducted  as  in  4,  and  after  tbe 
reaction  is  terminated,  tbe  excess  of  acetic  acid  (which  always  coutains 
a  little  oaphthylamine  in  solution)  is  distilled  off;  tbe  reeidue  when 
cooled  is  mixed  with  rather  concentrated  ;)ot&9b -solution,  and  allowed  tu 
stand  for  an  hour,  in  order  that  the  mass  may  become  thoroughly 
saturated  with  potash;  and  the  bulb,  of  the  retort  is  then  completely 
surrounded  with  ignited  charcoal,  whereupon  tlio  naphthylamine  begins 
to  pass  over  at  300°.  It  is  advantageous  to  place  some  acetiu  acid  in  tbo 
receiver,  in  order  that  the  vapours  may  be  immediately  absorbed.  As 
soon  a^  tbe  distillation  is  over,  tbe  cuntentH  of  tbe  receiver,  which  always 
coutains  a  small  quantity  of  undecomposed  nitronaphthalin,  are  repeatedly 
boiled  with  dilute  acetic  acid,  and  the  naphthylamine  is  precipitated 
from  tbe  filtrate  by  potash.  White  flakes  are  obtained  wbiob  impart  a 
turbid,  milky  appearance  to  the  liquid,  and  after  standing  for  several 
honre  unite  in  long  needles.     (Schiff.J 

Fvri^ealioH.  Kapbthylamine  obtained  by  method  4,  (as  well  as  that 
obtained  by  method  5,  according  to  Car! us),  contains  an  admixture  of 
pbtbalamine.  To  purify  it,  the  crude  product  obtained  in  tbe  first  dis- 
tillation is  treated  with  sulphuric  acid,  and  tbe  more  insoluble  sulphate 
of  naphthylamine  is  separated  from  the  more  soluble  sulphate  of  pbtba- 
lamine by  crystal  11  aatiou  from  water,     (Schiit^euberg'ei  &  Willm.) 

Properties.  Precipitated  from  the  sulphate  by  ammonia,  it  forma 
flno,  white,  silky  needles,  pressed  flat  together;  or  when  precipitated 
from  tbe  acetate  by  potash,  white  flakes,  uniting  in  long  needles  after 
they  have  stood  for  several  hours  in  the  liquid.  (Schiff.)  Melts  at  SO", 
and  boils  at  about  300°,  diatilling  without  decomposition,  as  a  pale- 
yellow,  clear  liquid,  a  single  drop  of  which  often  remains  fluid  for  some 
time  on  a  watch  glass,  bat  solidifies  suddenly  when  touched.  When  the 
liqnid  is  cooled  to  0",  it  solidifies  in  a  yellowish  white  crystalline  mass. 
(Zinin.)  Carefully  and  gradually  heated,  it  sublimes  in  long  silky 
needles  (Schiff),  '^"^  when  kept  long  in  a  closed  vessel  between  20'  and 
SO",  in  long,  narrow,  very  thin,  flexible  and  transparent  lanuiia:.  (Ziniu.) 
peculiar,  strong,  disagreeable  odour,  and  a  strong,  pungent,  bitter 
has  not  an  alkaline  reaction.     (Zinin.) 


I 


C^H* 143 


Deetmtpogitions.  1.  Heated  o 
loky,  yellow  flame,  and  leaves 
.  TurOB  violet  in  the  aiv  (Zin 


.  platinum-foil,  it  bums  with 
t  large  residue  of  charcoal  (Zi 
]);  ex[H)sed  to  lui  aul  li()ht, 'i\.  Vuraa 


'ery  H 
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yellow,  and  afterwards  brown  (Scliiff) ;  probably  obiorbinff  oxjifffn  ■ 
same  time  (Zinin).     It  becomes  more  rapidly  ouloared  in  ibe  litjnid  fan 
and  hence  more  especiaMy  after  distillatiuD,  if  it  be  not  cooled  to  0'  ■ 
preserved  in  hermet ical I j  sealed  vesselt.     (Zinin.)     Sublimed  napbtkil 
iamine  becomes  colotired  only  by  prolonged  exposnre  to  the  air  a 
BDD,   and   if  protected   from   both,   may   be   preserved    unehangod  j 
years.     (SchiC)  —  3.  It  is  not  attacked  by  cA^onne  in  the  rold,  batfl 
tbe  melted  state  it  is  violently  attacked,  being  thereby  converted  loto'^^ 
resinous  substance,  while  another  portion  forms  bydrochlnrate  of  napfc- 
thylnmine  with  the  hydrochloric  acid  produced,  and  sublimM  in  tlie 
npper  part  of  the  vessel.     When  the  aqueous  solution  of  hydrodilmate 
of  naphthytsmine  is  submitted  to  the  action  of  chlorine,  it  awnmea  a 
violet  colour  ami  deposits  a  brown  resin.     No  clilorido  of  ammoniam  is 
formed  in  this  reaction  ;  but  from  the  solution,  which  has  become  strongly 
acid,  a  new  substance  crystal  I  if^es  by  spontaneons  evaporation  in  lonK> 
transparent,  golden-yellow  needles,     (Zinin.) 

4.  Naphtbylaniine,  or  one  of  its  salts,  gives  with  aqneoas/frrrierJ 
niti-atf  cf  iilvrr,  chloride  of  goUl,  and  in  general  with  all  oxidising  *j^ 
a  beautiful,  aiure-blue  precipitate  of  naphthumeine,  which  mpidly  tni 
purple  (Piria)i  tbe  same  reaction  is  produced  by  ni'f ruux  acv/ (GanaU 
as  well  as  by,  pl'Uinic  e/UoricU,  mercuric  chUridf,   chloride  of  tine,  I 
chloride '•/ lin,  &ndhy  ekromie  actd.     (Scbiff.)     The  blue  precipitate  ta  ai 
formed,  as  Piria   concluded,  from  naphtbylamine   by  loss  of  hydrogi 
and    the    elements   of    ammonia,   but    consists  of    oxynaphlhylamnl 
C"H'NO*  (SchilT).     The  colour  acquired  by  naphthylaniine  and  its  a  ' 
by  exposure  to  the  air  is  probably  due  to  the  formation  of  the  i 
substance.     (Piria,  Schiff.)  —  5.  Naphtbylamine,  as  well  as  its  satti^ 
converted  by  nitric  odd,  especially  if  it  contain  nitron*  neid,  into 
powder,  whioh  is  almost  insoluble  in  water,  but  readily  soluble  in 
forming  a  red  or  violet  liquid.     It  is  deposited  on  evaporation  unohanj 
and  sometimes   together   with  crystals  resembling  mareiid.      (Zi 
(Henrtitl«probiil)l)rniiro»onBphth!tlio!  Csrius.) — 6.   Naphthylamit 
Its  salts  is  converted  by  mtrous  acid  or  by  nitrite  of  polath,  into  nitrMO- 
naphihylin,  (P»H*N'0'  (Church  &  Perkin),  with  evolution  of  nitrogea 
pas  (Schiitienbcrgcr  &  Willm);  according  to  Schutienber^r  k  WiTln 
(Cnmpt.  rend.  46.  8M ;  J.  pr.  Chein.  74.  75),  it  is  converted  lUto  a  brow"* 
porous  moss  which  is  resolved  bv  alcohol  or  ether,  into  nitrosonaphthylil 
which  dissolves,  and  an  insoluble  noa-azotised  substance,  Daphtbtuni" 
C^H'O*  (Comp.  p.  2B.)     Naphtbylamine  suspended  in  water  and 
with  n'(roH<  ncid,  yields  at  first  napbthameine,  with  evolution  of  g 
if  the  action  be  protonred,  a  resin  and  an  acid  which  dissolvoa  in 
with  lemon-yellow  eoWr,  C'H'N'O' (xiii,  3.12)  —  (Ganahl  &  Chi 
Ann.  Pharm.  99,  240;  J.  pr.  Otem..  70,  US). 

7.  When  naphtbylamine  is  added  by  smiiU  portions  to  a  miitnra 
nitric  and  tulphurie  aeid*.  a  violent  reaction  sets  in  and  the  wl 
acqnires  a  dark  green  colonr.      Water  precipitates    from    the  soli 
yeltowish-rod  Bakes,  insoluble    in  water  and  hydrochlorlo  acid,  wlnl 
with    red    colour  in  alcohol,  sulphuric   acid,    nitric    acid,    an ' 
and  precipitated  from  the  potash  solution  by  neutralisation  ,._  „. 
the  other  solution*  by  water;    they  are  probably  nitronapbthylamii 
l?"NXH",H'.     From  this  solution  iron  and  acpiic  acid  precipitato  ' 
flakes  of  a  baw  resembling  in  reactions  and  insolubility  Ziniu*i 
naphihylaniino  C»X'H"',     (SchilT,) 

8.  > aphiliyUmine  heated  on  a  walcr-bath  with  oxycfiloridt^ 
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^^ieriit,  yields  ternaphtli7lpLoEplia,mi(Ie  and  Lydroclil orate  of  napbtbyl- 
unine. 

PO=CP  +  6CNH'  =  NXPO')(C»iF)'IP   +   SC^NH'.HCl.     (Sehiff.) 

9.  When  a,  solotion  of  naphthvlamine  is  aoliydrous  ctber  ia  saturated 
witli  gaseous  cyanic  arid,  and  allowed  to  evaporate  apoutaueously,  it 
yields  brilliant  yellow  lamina}  of  napbtliyUurea,  CH^N'O'.  This  urea 
IS  not  formed  from  salpbale  of  napLtliylamino  and  cyanatr  of  potaeh,  but 
tbese  substaijcea  decompose  by  prolonged  digestion  of  the  concentrated 
aolutiona  and  evaporation  in  tlie  water-batb,  giving  riae  to  uapltbylamino, 
sulphate  of  potaaL,  and  commoo  urea: 

S*vC»NHi")HO«  +   KO.CtO   -t-   ZHO  =  CK'N'O"   +   C=°NH»  +  2K0,SO' 
^_  +   2CO=.     (Sciutt.) 

Hph  ahonld  perhaps  be : 

^P        S=(C»NHi"l'0»   +    2KO,CjO   +   2HO   =   C-II'N'O'  +   aC^'NH'   + 

^  2K0,SQ'   +   2CO^.     (Cnrius.) 

Wlien  an  ethereal  Holntion  of  naphthylamioe  is  saturated  tritb  j/iaeoun 
eyartie  acid,  no  napbtbyl-urea  is  formed  under  certain  circiimstiiDces, 
(probably  when  ether  coutainiiig  water  is  employed),  bnt  »  red  sidution, 
yielding  on  evaporation  a  purple  syrupy  mass,  wbicb  is  turned  violet  by 
acids,  and  red  again  by  alkalis.  Paper  saturated  with  the  alcohoho 
solution  gives  the  opposite  reactions  to  litmus  paper;  like  that  formerly 
prep&red  by  Sacu  with  tincture  of  madder.  These  colour-reactions  are 
pf^rhaps  connected  with  the  relation  of  the  naphthaJin-coupounds  to  the 
colonriug  matters  of  madder.     (Scbiff.) 

10.  Alcoholic  solution  of  napbtbylamine  combines  with  oil  of  mustard, 
forming  allyl-naphthyl-anlphocarbamide,  C='H"N=S'.  (Zinin.)  — 11.  A 
mixture  of  naphtliylamioe  and  «u/pAac^unu^e  <^  p/itmy^  becomes  almost 
immediately  solid,  phenyl-napbthyl-sulpbocarlMimide  being  formed. 
(A.  W.  Mofmaun.)  —  12.  An  alcoholic  solution  of  napbtbylamine  yields 
with  intulphide  of  carbon,  sulphocarbonaphthalide  and  sulphuretted 
hydrogen,  (Laurent,  ^V.  .-inn.  Chim.  Ihyi.  22,  101;  Delbos);  and  the 
same  reaclioD  ensoes  when  naphthylaniine  is  heated  for  several  hours 
with  bisulphide  of  carbon  in  a  sealed  tube.     (Schifl',) 

2  0»NH'   +   2CS^  =  C«N'H'<^S>  +   2  HS. 

When  the  vapours  of  napbtbylamine  and  bisufphide  of  carbon  are 
passed  through  a  red-hot  porcelain  tube,  much  shining  charcoal  is 
depuaitcd;  and  hydroanlphocyauio  and  bydrosulpburiu  acids  are  formed^ 

probably  nmphtlio-sulphotjrsuic  tad.  VCyW.S',  together  wilh  fiUlphuretleU  hvrfrosen. 
i*  6n(  fornied.  aad  it  then  revolted  in  carbon  lad  bjdriiaulpliacyuiic  Bcid.  (Schlag- 
denhanfcn,  X.  J.  F/tann.  34,  175.) 

13.  Napbtbylamine  behaves  with  chloride  of  cyanogm  like  aniline, 
(Csboura  A.  Cloea,  Compt.  reiul.  38,  354;  Ann.  Pkarm.  90,  01.)  If 
chloride  of  cyanogen  be  passed  through  uaphthylamine  in  the  fused 
state,  as  in  the  preparation  of  melaniline  by  A.  W.  Hufmuiiu's  nietbud, 
(si,  351)  heat  u  developed  and  a  substance  is  produced  which  on  cool- 
ing becomes  a  black  resinous  mass,  and  consists  chiefly  of  hydrochlorate 
of  neDaphthylamiue.     (VV,  H.  Perkin,) 

ZC^.fi'N   +   C'NCl  =  CNH'f.HCI. 

14.  When  napbtbylamine  is  heated  with  bromide  of  elhyl  for  several 
at  a  temperature  between  40"  and  dQ%  so  that  the  vb.^uut  latQ;\ti\ 

YOJ_  xir,  H 
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conJenaes  and  flows  back  Into  tUo  flask,  a  red ilUb -brown  mass  b 
diiceJ,  containing  hylrohromFito  of  etliyl-n:i]ihlliylaiuinc  toeether 
excess  of  bromide  of  etbyl ;  the  same  reaction  takes  place  at  the  coinngl 
temperature  in  abuut  14  days  : 

C»NH'   +  CH*Br  =  C^Hi'N.HBr.     (Schiff.) 

1 5.  N^aiMhylamine  and  iodide  of  e&yl  form  bydriodatc  of  ethyl-iwpfa- 
tbylamine.  16.  With  todidf  of  melhyl,  a.  sticky  mass  is  fonueil,  whicfa 
can  Dot  be  crystal  lised  from  either  alcohol,  water,  ur  ether.  (SvbiC)  — 
17-  Nagiblbylamiue  and  amllne  do  not  react  upon  one  another  either  bj 
distillation  or  by  heating  the  mixture  id  a  sidled  tube  in  : 
(Scbiff.) 

CotnbinalMna.     1.  Ainii>st  insiiliiblo  in  tealer.     (Zinin.) 
to  combine  with  iodine.     (Ziuin.) 

Naiihtbybiinino  is  a  strong  base,  and   combines  with   all  ■ 
and    kydracidi,  forming;  salts,   from  all  of  which   it   is  separated  hfM 
ammonia.     Tbo  salts  of  the  bydraoids  are  anhydrous,  those  of  tbe  ozr- 
acids  contain  1  At.  water,  which  cannotbeexpelled  without  destroying  the 
salt     (Zinin.)     The  salts  of  naphthylamine  arc  white,  and  for  the  mot 

fiart  crystalline.  (Ziuin.)  They  turn  violet  on  exposure  to  air  and  ligk 
Ziuio);  they  turn  yellow,  afterwords  red,  and  then  brown,  (Scbiff)-« 
probably  absorbing  oiygen  (Ziiiiu),  aud  in  consequence  of  the  fom 
of  ox^  a  aph  thy  lamina.  {Piria.  Sohiff.)  Their  solutions  give  with  fenj 
chloride,  nitrate  of  silver,  chloride  of  gold,  and  generally  with  * 
oxidising  agents,  a  beautiful  ajiure-blue  precipitate,  rapidly  aci]uiniig 
a  purple  colour  (minp.  p.  96):  naphthamcYn,  occortliug  to  Pirin;  oxyDipb- 
^'H'NO',  according  to  Schiff;  and  with  chromic  acid,  ■ 
r  black  colomtion,  according  to  tbe  couceutratioii  of  ^ 


thylai 
green, 


fer^l 

th  a^ 

uinog 
-Dipb- 

oMoi    ; 


li<]uid.     (A   W.  llofmanu.}     They  impart  a  yellow  colour  to  pine-wofl 
like  aniline,  only  the  colour  is  more  intense.     (A.  W.  KofinaiiD.) 

Pharphatt  of  Naphthi/lamin*.    a.  Ordinary.    Even  wenk  solulio 
napbthytamine  Bolidify  in  a  mass  of  acicular  crystals  with  an  aqoeon 
solution  of  unignited  phosphoric  acid.     These  crvstiils  are  roiLdily  aolnbis 
in  boiling  alcohol  and  iu  water;    the  salt  crystallises  unchanged  fruni  HbM 
alcoholic  solution,  but  is  deposited  from  the  aqueous  solutiou  as  a  mntt  ^ 
white,  silvery  scales.     It  tarns  red  in  the  air  more   rapidly  tban  i 
BUlphate.     (Ziuin.) 

h.  MHaplifOtphale.     An  alcoholic  solution  of  unphthylsuinegtreswii 
alcoholic  nietugiliosphoric  acid,  a  while  pulverulent  predf "' 
but  very  tili};hlly  soluble  iu  water  aud  in  alcohol.     (Ziuin. 


Sulphate   o/   Naphlhiilni. 
heated  oil  of  vitriol,   forming;   i 


even  at  0°,  but  when  diluted  with  water, 
laphthyli 


Naphthylamine  dissolves   i 
clear  liquid,  which  yields  do  eryatri 
large  quantit/l 


.1^  crysUls,  so  that  the  liquid  bec^imes'eolidT^Tlie  Himn  crysbda' 

" uto  snlpburio  u 


obtaiueJ  by  cooling  a  solutiu 

(Zinin.)     If  sulphuric  acid  be  added  to  a  solution  of  thioDiiphlhamftUl 
potiub,  soda,  or  ammonia,  and  the  liquid  warmed,  a  oryalalliDC  pnlpl 
formed  before  the  liquid  begins  to  boil,  provided  it  is  sufficinnlly  tN 
ceotratcd ;  on  continuing  the  upplicution  of  hcnt,  the  cryiitals  diiwolr*,  it 
on  cooling,  ailverv  laminio  are  dcjiusilcd,   which  nmy  bo  pnrifisj  I 
rcpQated   rvcryMlullisaUon    from    water  or  from   alcohol    (Mnp.  f,  |~ 


and 


»).     White, 

taata 
r  any  chan( 


the  free  buso.     Reddens  litmi 
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silvery  laiuiniD,  poese^iog  in  a  great  degros  tlio  odour 
"'''".  When  dry,  it  does  DuL 
a  moist,  or  in  solution,  it  turns  red  like 
The  solution  stains  the  skin  liret  red  and  tlieu  dark  brown. 
(Zinin.)  At  the  temperature  of  boiling  water,  it  etHuri^acos  to  a  light, 
mealy,  dull  powder.  Heated  in  a  retort,  it  mella,  decomposes  with 
evolution  of  Bulpburons  acid,  and  leavcB  a  porous,  shining  charcoal,  while 
part  of  the  base  distils  over  with  the  water.  (Zinin.)  It  is  difficultly- 
soluhlo  in  cold  water  and  alcohol ;  dowly,  but  rather  abundantly  solubfe 
in  boiling  alcohol,  so  that  the  saturated  boiling  solution  solidifies  com- 
pletely on  cooling.  (Zinin.)  It  ia  less  soluble  in  water  than  tulpliaU  of 
phthalamine,    aud  can   therefore   be  separated   from  this  substance   by 

iatalliaation,     (Schiitzenberger  &  Wilini.) 
~BeEluinp  fauna  in  the  »1(*  prepared  bj  method  3  (p.  94),  22'S12  p.  e.  Sffi; 
Stienbergi^r  and  Willin,  in  thoao  obtained  by  metbud  4,  and  Kparuled  by  crjalul. 
litation  rram  aolphile  of  phT.hiUmine,  62'3  p.  c.  C,  5*3  p.  c.  II,  20-B  p.  c.  &<>■,  and 
8*65  p.  c.  oater  of  cryilolliulioo. 

Alcoholic  solution  of  sulphate  of  naphtbylamine  yields  with  iodide  of 
potantiiiut,  a  precipitate  of  sulphnte  of  potash ;  the  solution  deposits  on 
evaporation  a  resinous  mass  containiog'  iodine,  burning  without  residue, 
and  decomposing  with  hot  water.     (Scbiff.) 

Htfdfobromate  of  Naphlhtjlamine.  A  concentrateil  alcobolio  solution 
of  Golphnte  of  naphtbylamine  mixed  with  an  equivalent  quantity  of  cun- 
eeotrated  solution  of  bromide  of  potassium  or  uf  barium,  yields  in  the 
first  instance  slowly,  in  the  stiuoml  immediately,  a  precipitate  of  sulphate. 
The  coloured  filtrate  slowly  evaporated,  leaves  a  ctystnlline  residue 
of  hydrobromate  of  n aph t by  1  amine,  reiidily  soluble  in  alcohol,  but  leas 

Mllnble  in  cold  water.  ScHlf  found  in  the  aalt  35-53  p.  c.  Br;  the  furniuU 
CNH'.HBt  reqaira  iilZ  p.  c.  Br.  (Seblff.)  Sobiff  cipldinB  the  fariuatiun  t>f  ih.a 
ult  by  the  OjiutioD  : 

S=(0»NH")HO»  +   KBr  -  C-^'HSHBr  +   SSKHO". 

ffffdroehloratt  of  Naphthylairtine.  When  concentrated  alcoholic 
solution  of  naphtbylamine  is  mixed  with  escess  of  hydrochloric  acid,  a 
white,  solid  mass  is  produced,  which  must  be  carefully  fn.'ed  from  moisture 
by  pressure  between  blotting  paper  and  drying  in  vacuo  over  oil  of  vitriol 
and  lime,  andafterwurdssublimed  in  a  common  beaker-glass  placed  in  an 
oil-bath.  (Zinin.)^ — A  tolerably  con oentrated  solution  of  thionapbtliamate 
of  potash,  soda,  or  ammonia,  is  heated  till  it  nearly  boils,  pwre  hydro- 
chloric ncid  is  then  added,  and  the  whole  is  boiled  for  a  few  moments. 
If  the  solution  is  very  concentrated,  a  crystalline  precipitate  of  sulphate 
and  bydroohlorafe  of  naphiliylaiuine  is  formed,  even  while  the  liquid  is 
Mill  warm  j  in  tbia  case,  a  little  water  must  he  added  a,at\.  \.W  vW\« 
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warraeil,  till  the  precipitate  rediasolves.  The  sulphnric  acid  ia  no* 
precipitated  by  excesH  of  chloride  of  barinm  and  tlie  liijaid  filtered  hot; 
on  cooling,  liydrochlorato  of  naphthylamine  crystallises  out.  Tli« 
mother-liquid  yields,  on  addition  of  hydrocLloric  acid,  more  of  the  mIi, 
which  becomes  lees  aoluhle  therein  the  more  hydrochloric  acid  is  adiW. 
(Piria.)  CryBtalliecB  from  alcohol  in  brilliant  scales  reaemblin?  Um 
snlphate;  from  water  in  aisbestoa-like  needles.  (Ziain.)  Snhlimoi 
almost  without  decomposition  (Zinin,  Piria);  at  200°,  In  a,  lisfat,  trotA\j 
maea,  consisting^  of  fine  needles  (Zinin) ;  in  snowy  crystalline  dsku 
(Piria).  The  sublimed  salt  is  permanent  in  the  air;  if  moist  or  in  eolo- 
tion,  it  is  rapidly  decomposed  in  the  ^r  (Zinin,  Piria);  it  then  becomn 
red  more  quickly  than  the  sulphate  (Zinin),  and  can  no  lon^rer  b« 
purified  by  crystallisation  from  alcohol  or  from  water.  (Piria.)  Bathct 
soluble  in  water,  mere  soluble  in  alcohol  and  in  ether.     (Zinin.) 
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Nitrate  (^  Napkthylamine,  NaphthyLimine  dissolves  in  boiling 
dilute  nitric  aoid  free  from  nitrous  acid,  forming  a  colourless  or  slifjhtlf 
red  liquid,  from  which  the  salt  crystallines  on  cooling  in  small,  brilliaot 
scales.     (Zinin.) 

Chlor<ymerruraU  of  Naphihyhmlne.  McFCuiic  chloride  prodocM  with 
alcoholic  solution  of  naphthylamine  or  of  its  salts,  a  yellow  cunly  pT«- 
cii)itate,  difficultly  soluble  in  cold  alcohol,  bnt  completely  in  boiling 
alcohol;  from  which  it  is  deposited  in  crystals  on  cooling.     (Zinin). 

Chloroplathiale  of  Xaphthylamine.  When  an  alcoholic  solntion  of 
bydrochlorate  of  naphthylamine  is  poured  into  a  solution  of  pUlioie 
chloride,  the  liquid  turns  green  and  deposits  the  salt  as  a  hrowDi*ii 
green-yellow  powder.  Cryalallises  from  the  hot  solution  on  coollnf; 
difficultly  soluble  in  water,  and  still  less  soluble  in  alcohol  or  in  other. 
(Zinin.) 

Dried  at  100°,  it  contains  28-21  p.  o.  platinum.     (Zinin.) 


O^alf  of  yaphlhyh 
silvery  luminte,  grou[>cd 
melts,  losing  water  of 
equal   votunies  of  carhoi 
(ffervMconce,  nnphthyh 


mill*,  a.  Nftitral.  Cryetnlliscs  in  Bin»II,  tl 
n  stars.  (Zinin.)  Heated  in  a  retort,  it  4 
rystalliaation;  shortly  aflerwards,  water  I 
ic  oxide  and  carbonic  acid  are  evolved  1 
line  and  carbouaphth»lide,  CN'!!"©', 


over  at  ibo  same  lime : 

C"H»N'0»  -  CWirH)"   +    4H0   +   8C0i 
or  better; 
acH^NHv  -  c«N»H»o'  +  ac^H'  +  eno  ♦  4C0  +  tco". 

Tbo  laot  nitmcd  rompound  is  a  secondary  decompositJOB-imtdwct  I 
0XBnaphthalideC"N'N'*0*.    The  neutral  salt  beliavea  wtna  h    '  " 


OXyNAPHTUTLAMINE. 


iciJ  salt,  only  tbat  it  yie 
laphtbalide     (^Ziniu.) 


I  more  free  naplitlijlamiae  and  more 


dried  in  tioftio  over 
tulph.  acid, 

UC   264     ....     70-20 66'13 

SO  H  _ 20     ....      5'3Z     S'33 

2  N  28     ....      ;-15 

8  O 64     ....     i;'03 

2(0"NH»),C*H=a' „.  376     ....   100-00 

h.  jieid.  CryBtalliaeB  m  clumps  of  dull,  white  Dodules,  soluble  in 
alcohol  and  in  water.  (Ziuin.)  Decomposed  by  dry  distillatioD,  yield- 
ing a  brownish  yellow  powder,  which  is  insoluble  in  water,  and  is  depo- 
ait«d  from  its  aluobolic  solution  unciiangcd.  (Ziuin.)  Heated  to  com- 
plete fusion,  it  yields  carbonapbthalide  : 

2C='H"NO"  -  C'^N:H'"05   +    G  HO   +   4  CO   +   2  CC.    (DelbM.) 

The  well  dried  substaDce  begins  to  melt  at  200°,  then  swells  up,  erolving 
water  and  a  mixture  of  2  vole,  carbonic  acid  and  1  vol.  carbonic  oxide; 
after  the  whole  has  been  completely  melted,  the  liquid  residue,  which 
un  cooling  solidifies  in  a  radiated  crystalline  mass,  consists  of  oianaph- 
thalide  and  forroonaphtbalido  C"H'NO'.  (Ziuin,  PHersh.  Acad.  Hull. 
16,242;  Ann.  P/tarm.  108,228;  J.  pr.  Chm.  74,379.) 
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Appendix  to  Naphtkylmtunt, 

Oxynaphthylanune. 

ONH'O'  =  C'"NH',2H0) 

Compt.  rend.  31,  488;  Ann.  Pharm.   78,3 
Phy».  31,  217;  J.  pi:  Chem.  52,  56;  Phai-m.  Ctnir. 
&  Kopp't  Jakrab.  1850,  500. 
H.  BcHiPF.     Ann.  Pharm..  101,  90  ;  J.  pr.  Chan.  71, 


1851,380;  Litbii 
;  Ciem.  Centr. 


1857, 166;  C'Ah».  Gat.  1857,  iU ;  Liibi<j  &.  -Kopp't  Ja/n-eeb.  1657,389. 

Naphlltmittiie.     (Pirin.)      Ojynaplilhalidiai. 

Formation.  1.  A  solution  of  napbthylaminc  or  of  one  of  its  salts  ia 
treated  with  an  oxidising  agent,  sucb  as  ferric  chloride,  nitrate  of  silver, 
chloride  of  gold  (firia),  or  chromic  acid,  mercuric  or  stannic  chloride,  or 
chloride  of  eine ;  in  which  reaction  neither  metal  nor  chlorine  enters 

I  the  new  compound.    ^Schiff.)  —  2.  Dy  the  firel  aclwa  oV  livViwoa 
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acid  upon  oaplithyl amine  suspended  iu  water,  nitrogen  gas  being  evolrei 
(Gan&lil,  Ann.  Pknrm.  99,240.)  — The  violet  colour  acquired  by  n»ph- 
tliylamine  and  its  anlta,  as  well  as  by  the  tliionaplithatDHtes,  on  eiposnro 
to  the  air,  is  probably  owin^'  to  the  formatioa  of  oxynaphthyUiuiae. 
(Piria,  Schiff.) 

Pitparatinn.  Hydrochlorate  of  napbthylamine  ia  dtssolvcd  in  aloofaol, 
tba  Holiition  diluted  with  water,  but  not  sufficiently  to  cause  turbidity, 
and  while  the  whole  ia  continuously  stirred,  aqueous  ferric  cblorlile  ii 
aiMed,  drop  by  drop,  until  a  slight  excess  is  present.  Tbe  whole  ii 
allowed  to  stand  for  an  hour  with  repeated  stirring,  and  tbe  precipitate 
is  then  coUected,  and  first  washed  with  water,  till  the  wasb-watera  ccoM 
to  become  turbid  with  nitrate  of  silver,  afterwards  with  alcohol,  and  then 
dried  in  vacuo.  (PiriaO  —  ScliifF  adopts  tbe  same  method,  or  be  precipi- 
tates sulphate  or  acetule  of  naphthylamrne  with  aqueous  chromic  acid, 

Propei-tUi.  Light,  amorphous,  dark  purple  powder  (closely  re- 
Beinbling  Robiquet's  orcein,  xii,  3JS.)     (Piria.)     Wben  moist,  it  hu  ■ 

KculJar  odour,  resembling  that  of  iodine,  especially  if  heated.     It  cannot 
crystallised.     (Scbiff.J 
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a  wu  obtsiacd  with  cbramic  idd,  h  with  ferric  chtorlde;  e  wts  precipitated  bj 
water  rrom  Ihc  lutphuric  acid  solutlan.  Hence  It  ia  i  niinplc  product  of  the  oiiduM 
of  DKphlh^lsinine,  and  not,  aj  Pirin  thinlci,  oiidiud  DaphUijlimine  minnt 

Dfcnmpotilioru.  It  melts  when  heated,  and  immediately  decompd 
evolving  an  aromatic  vapour  smelling  of  napfatbylamine ;  and  Bai 
leaves  a  residue  of  difficultly  combu.'ttible  charcoal,  wbicb,  howovtir  a 
he  completely  burned.  (Piria.)  —  Burns  when  heated  in  the  *ir,  ' 
leaves  a  difficultly  combustible  charcoal.  (Sebiff.)  Wben  mni»t,  c 
placed  under  water,  it  rapidly  becomes  violet ;  bonce  it  is  difficultfl 
obtain  the  dry  product  of  a  pure  blue  colour.     (ScbiH.) 

Combltuilumt.  1.  It  is  insoluble  in  wrUr.  —  2.  Dismilvf 
ttUphurie  arid,  forming  a  blue  liquid  of  tbe  colour  of  indign-aiilntion,  ■ 
ia  prt>ctpitnt«d  anchaoKeil  by  water.  —  3.  Insoluble  in  ammona 
ennttu:  pnttitk.  (Pirin.)  —  4.  Dissolves  si)ariugty  in  alcohol,  tmpi 
iu  colour  to  the  liquid.  (Piria.)  —  5.  Dissolves  abundantly,  with  pa 
eoluur,  in  ether,  and  is  precipitated  from  the  eolation  by  epoBUai 
evaporation  as  an  amnnmous  [lowder.  (Piria.)  —  6.  DismlvM  in  a 
cenlraled  acMic  ircUl  with  violet  colour;  iho  solution  is  not  pr«ciiMtl 
by  water  or  by  tartaric  acid,  but  oiynaphthylnmino  is  preeipit4 
tnercfriiR]  by  moat  acids,  nikniis,  and  mctalliccblorides.     (Piria.) 

It  doe*  not  combine  with  acids  or  with  badeo.     (Sebiff.) 


Lepidine. 
C?°NH'  =  (?"NH',H\ 

H.  WiLLiiMB.  Mini.  Boy.  Soc.  Trans.  21,  Sod  pt.;  Chem.  Gat.  1855, 
aOl  and  325  ;  J.  pr.  Chem.  66,  834  ;  abstr.  S.  Ann.  dim.  Pkys.  44, 
431.  Furtber,  Edinl.  -ftoy.  Soc.  Tram.  21,  377;  Chem.  Gaz.  Srd  pt., 
1856,  261  and  283 ;  al.str.  J.  j.):  Chem.  69,  355  ;  Chem.  Cenlr.  1856, 
817;  Liei^  &.  Eopp't  Jalirai.  1856,332. 


Formation.      1.  By  submitting  cinchonine  to  dry  distillation. — S.  la 
_^e  dry  diatillntion  of  coal,  pnaning  over  in  the  coal-tar  oil.     In  either 
e  sccompanied  by  many  otber  bases. 

Preparation,  1.  From  cinrhonine.  Tbe  operation  ie  oonducted  u 
cribed,  xiii,  244,  and  tbe  portion  passing  over  above  270°  (between 
ind  271°  J.  pr.  Chem.  69,  363)  is  piirilied  by  repeated  rectifica- 
).  —  2.  From  coaUtar  oil.  Ibo  pcirtions  passing  over  between 
^0°  and  267°  C.  in  the  fractional  diatillation  of  the  bases  as 
ecribed  (xiii,  244),  are  collected  a]iart  The  portions  which  paea  over 
torwarda,  i.e.  at  274°,  contain  cryptidine,  C"NH", 

Properties.  Oil  resembling  chinoline.  That  obtained  from  cin- 
obonine  boils  between  266'  and  271°,  that  from  coal-tar  oil  between  252° 
and  257°,  and  has  aep.  gr.  of  1-U72  at  IS'.  Butb  products  have  the 
Bime  odour.  The  vapour  density  of  the  first  =  5' 14,  of  the  second  =S-15, 
kt  15"  above  the  boiling  point,  but  the  last  wae  slightly  decomposed, 


Jhnn  KneAonine. 


Gr.  Williami 

83-29 

1015 

6-S7 


C*NH' 143     ....  100-00    100-01 


Vapour  denaitf. 

8-3200 

o-»ruo 

0-(i237 


According  to  Willtams,  lepliliuc  obtsioed  bj  nelhnd  1  ii  probably  only  isomeric, 
i  DQt  idcalicsl  Willi  that  obtained  bj  method  2,  whiL-li  is  rendered  probable  bj  tbe 
difference  in  boiling  (loint  (and  tlie  diHereot  bebaviaun  of  tbeir  aiilti). 

Isomerio  with  metliyl-cbinollne  (xiii,  252),  and  with  napb thy] amine, 

DecompoeilioTis.  I.  Lepidine  1  is  slightly  decomposed  by  boiling, 
yielding  traces  of  pyrrhol  and  oarbonate  of  ammonia.  —  3.  Tbe  iodides 
of  methyl,  ethyl,  und  aniyl,  convert  it  into  methyl-,  ethyl-,  and  amyl- 


^—l^idine. 
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APPENDIX  TO  NAPniHALAMINB. 


Comt/iiiatiom.  Lepidine  1  forniB  salts,  wLieh  are  crystal liwlilej 
bnt  crystallise  with  difficulty.  When  baseB  of  lower  boiling  point  art 
pretraf,  the  flame  holds  good  with  lopidine.  2.  The  aalts  obtaioed  from 
the  latter  amell  of  naphtbaliu, 

C'NH'HCl.  —  SmaU  colourless  needH 


Niti-aU  of  Lepidine.  When  lepidiue  which  haa  passed  over  between 
260°  and  SQ6'  is  dissolved  in  moderately  diloto  nitric  acid,  it  forma  a  pah 
red  solution,  yielding  on  evaporation  a  brownish  red  deliquescent  mar~ 
When  this  has  been  puriGed  by  repeated  pressure  and  ciprst&Uisatii 
from  alcohol,  it  forms  hard  prisms  (yellow,  if  impnre)  which  arc  pe^ 
manent  in  the  air,  and  do  not  melt  ut  100°  —  Lepidine  obtained  irum 
cinchonine,  and  that  from  coal-tor  oil,  behave  in  the  same  way 
hydrochloric  acid. 

Priimi.  G.  Willinms. 

20  C   120    ....    58-25     i7GOto5a'<0 

10  H  10     .,..       *-86     i-^3  ,.     490 

2  N  .:. 28     ....     1353 

e  o  48    ....    2;i-30 

C^NU'.NO'HO    206     ....  lOO'OO 

BkhromaU  of  Lepidine  is  obt&ined  by  mixing  aqneoua  chromic  acid 
with  lepidine,  and  recrystal Using  from  water  the  crystallino  powder  thHi 
formed.  Beautiful,  long,  golden-yclluw  needles,  whicfa  decompoM  it 
JOO",  when  moist  bnt  not  when  dry,  and  leave  chromic  oxide  on  ignttioB. 

'oe»  not  form  crjstaU  with  chromic  add,  br"' 


Nttdlti. 

Or.  WiUlunl. 

20  C  _ 

...   120 

..     47-36    ... 

...     4T-06 

N  

...      14 

..      b-h2 

10  B  

...     10 

..      8-9S     ... 

...      389 

acr 

_.    58-4 

„    21-07    ... 

...    21-27 

7  0 

-    &6 

..     22-10 

C*KU',HO,2CrO' 

...  253* 

..  100-00 
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Concentrated  solutions  of  bydrechlorate  of  'cpi dine  and  chlorid* 
eailmu'm  yield  a  crystalline  compound,  corresponding  to  that  fonned  I 
hydrocfaloratc  of  chinoline  (\iii,  215).  {C hem.  Oat.  1S^J},45U;  Li^ 
Kopji't  Jdifab.  1B55,551.) 

Chhraplatinatf.  r>f  Lepidine.  —  Obtained  from  lepidine  pumpg  on* 
hetwMQ  '205"  and  271*.     If  prepared  from  coal-tar  oil,  it  remaina  "^  J 
for  a  short  time  after  it  has  boon  precipitated,  and  afterwards  b«ooinil'l 
crystalline. 

Or. 

aOC  ,„ —  180  ....  S4-S6  34-04 

N  ^....„.....^ ™    14  ....  4-01 

10  H  10  .,..  iW  2-9S 

Br 98-7  ....  2927  28- IS 

a  a „....  lOG-a   ....   soso 


NITROSON APHTH YLIN. 


Jio-nitnso-nudeu»  C"X{NO')H*  t 

Nitrosonaphthylin. 

C»H»N'0'  =  0™N{NO')H",H». 

,  H.  OecRcn  &  W.  11.  Perkis.  Chem.  Son.  Qa.  ^.  9,  1  j  J.  pr. 
f  Chem.  68,  218  ;  Clifm.  Gat.  1856,  139  ;  /iM(»t  1856,  209  ;  LUUg  & 
\  Sopp'i  JaJtrab.  1856,  607. 

1.  Formed  by  redacing  biDitronaphtlialiii  with  nascent 

C=0H'iN!O'  +   8H   -   C^WS'-Cy   +   6 HO. 
I  2.  Bj  tbe  action  of  nitrons  acid  in  naphtLylamine  ; 
C»NH'   +   NO»  =.  CffN^ff   +   HOi 
Lof  nitrite  of  potoeb  on  hydrochlorate  of  naphthyl amine  : 
INH'.HCl   +   KO.HO"  -  CP'H'N'O'   ♦   2H0   +   KCl.    (Charch  &  PerVin.) 

'in  this  reaction  a  laTge  quantity  of  nitrogen  ia  evolved,  and  a  brawn 
Jtiroaa  mass  ia  fomiod,  whicb  is  a  mixture  of  nitrosonaplithylin  and 
napbtlulniin  (p.  20).  (SuLatzenberger  &  Willm,  Compt.  rnid.  46,894, 
J.  pr.  Cltem.  74,75.)  It  is  aleo  probably  formed  by  tho  action  of  nascent 
bydrogen  on  nitronaphtbyl amine.     ((Jburch  &.  Perkin.) 

Preparation.  Nitrite  of  potash  added  to  hydrochlorate  of  naphthy- 
lamine,  yields  a  precipitate  of  almost  pure  njtrosonapbtbylin.  If 
the  precipitate  be  washed  with  water,  dried,  and  extracted  with  alcohol, 
and  the  solution  slowly  evaporated,  tho  nitrosonaphthylin  gradually 
rryfitallisea  out  in  small  needles. 

Properties.  Small,  very  dark  crystals  having  a  green  metallic  lustre, 
like  murexid  ;  when  precipitated  from  its  alcoholic  solution  by  water,  it  is 
scarlet.  Melts  and  sublimes  partly,  without  decomposition.  It  imparts 
to  alcohol  an  intense  red  colour,  which  is  changed  to  a  magnificent  violet 
hy  acids  :  alkalis  restore  the  original  colour.  Cotton  wool,  linen,  pajwr, 
&c.,  may  be  dyed  permanently  orange  by  being  dipped  into  the  alcoholic 
solution  of  nitrosonaphthylin.  When  fabrics  thus  dyed  are  dipped  in 
acids,  they  actinire  an  intcuse  purple-blue  colour,  rapidly  changing  to 

igo  in  a  stream  of  water. 


r 


Cburdi  S.  PrrkiQ. 

GS77    69-JC 

16-28     lG-39 


.  10000    100-00 


Atrnming  LiarFnt's  tbeory  of  "  «ut»litution>  niCnis^s,"  nitroionsphthiUa  ft 
C=°H'(NO')N.H'  =  nsphthjlaniine,  wherein  I  Al.  H  ie  ri-|)lBMd  by  1  Al.  NO^.  The 
dUcDtery  of  DitroHmajihtbylin  md  of  tbe  BDalogona  nitrotophenjliD  point  to  Vm 
a  eatirelj  new  tjpe  of  lubititotiwi-oonipeunds.    (Clinidi  ti  ?ei\Ao,"l 


106  AZO-NITROSO-NUCLEUS  C»N(NO»)H«. 

DecomposUiom.  1.  When  nitrosonaplitbjlin  is  strong! j  heated,  ptrt 
of  it  sublimes  un decomposed  ;  afterwards  wiiite  vapours  are  eTolved,  and 
charcoal  is  left  behind.  —  2.  The  alcoholic  solution  appears  to  decompose 
gradually  ;  the  amount  of  carbon  in  the  substance  thus  altered  is  raised 
to  75  p.  c.  —  3.  Nitrosonaphthylin  is  destroyed  by  strong  nitric  acid, — 
4 .  Its  colour  is  not  affected  by  alkalis,  but  is  destroyed  by  the  prolonged 
action  of  nascent  hydrogen. 

Combinations,  Insoluble  in  waUr  and  in  dilute  acids.  Dissolves  b 
fuming  sulphunc  acid  with  purple-blue  colour.  Dissolves  in  alcohol  witli 
intense  red  colour^  and  is  precipitated  from  the  solution  by  water. 
Soluble  in  ether. 


Ninaphthylamine. 

C»H«N*0»  =  C»N(NO')H«,H»? 
Cn.  S.  Wood.     Chem.  Gaz,  1859,  218 ;  abstr.  Chem,  Cewtr,  1859,  836. 

Ninaphthalidin, 

Formation,  By  reducing  a  weak  ammoniacal  solation  of  binitro- 
naphthalin  with  sulphuretted  hydrogen  : 

C»X-H«  +   BUS  -  C="H«N=02  +   6H0   +   8  8. 

Preparation,  Sulphuretted  hydrogen  is  passed  through  an  alcoholic 
and  feebly  ammoniacal,  boiling  solution  of  binitronaphthalin  for  aboat 
throe  hours,  whereupon  the  greater  part  of  the  alcohol  distils  off ;  the 
residue  is  then  supersaturated  with  diluto  sulphuric  acid,  heated  to 
boiling,  and  filtered.  —  On  cooling,  yellowish  brown  sulphate  of  ninaph- 
thylamine crystallises  out,  from  the  solution  of  which  the  base  is  pfeeipi- 
tated  by  ammonia. 

Properties,     Beautiful  carminc-rcd  needles.    It  is  slightly  decompose 
at  100^     It  is  a  base,  and  differs  totally  in  pro[>erties  Irom  the  iaomerie 
compound  nitrosonuphthylin  (p.  105). 

Sulphate  of  NinaphtJujlamiuf.  C^H»N*0',SO',HO.  —White  scales; 
decomposed  by  rccrystallisution  from  its  aqueous  solution. 

HydrochhraU  of  NinajMiylamine.  C^H'N'O'jHa.  —  Acicnlar 
crystals. 

ChltropUitinnte  of  Ninaphthylamine.  C*J1«NK)»,IIC1  +  PtCl'  is  preci- 
pitate<l  in  yellowish-brown,  rather  soluble  crystals  when  platinic  chfondo 
IS  added  to  a  solution  of  the  base  in  ether- -alcohol. 


SEM IN APHTH YLA  MINE . 


Amldtuo-TMcletis  C"NAdH». 

Seminaphtbylamme. 
C»N'H«  =  ^"NAdH'.H'. 

ZlxiN.     (1B44.)     J.  pr.  Chem.   3S,  29  ;  Ann.  Pharm.  52,  362 ;  J.  pr. 
W       Cft«».  57,  177  ;  Ann.  Pkarm.  85,  323. 

^K      Aamapkthylamint,  Seminofhthalidiae. 

Ftirmaiion.  By  treating  bin'itronaplitlialin  witb  eulpburetted  bydro- 
gca  and  ammoaia.     (ZJnin.) 

Preparation.  Bi n i iron apbtb alio  is  dissolved  in  a  saturated  alcobolio 
solution  of  ammonia,  and  sulphuretted  bydrogen  is  passed  tlirough  the 
dark  cannine-red  eolution,  till,  on  complete  Boturation,  it  haa  become 
greenish -brown  lab  yellon.  The  liquid  is  then  boiled  in  a  retort,  wbere- 
upon  a  lar^'e  quantity  of  pulverulent  sulphur  is  'leposited ;  hence  in  the 
disullation  proper  prccautioiia  mnat  he  taken,  as  in  the  case  of  naphthy- 
lamiue  (p.  94,  1.).  When  no  mr>re  sulphur  is  deposited  from  the  residue 
in  the  retort,  water  is  added;  and  tbe  whole  is  boiled,  filtered  boiling,  and 
left  tu  cool,  whereupon  a  quantity  of  eopper-red  neeilles  crystallise  out. 
A  dark  brown,  resinous  mass,  becoming  viscid  by  beat,  then  remains  in  the 
retort,  which  is  several  times  boiled  out  with  water,  as  long  as  the  soln- 
tion  continues  to  deposit  crystals  on  cooling.  The  orystttts  are  dissolved 
in  hot  water,  and  the  filtered  solution  is  left  to  cool  in  a  well  corked 
Sask,  whereupon  crystaU  are  obtained  having  an  almost  metallic  lustre, 
and  yellow  colour,  with  copper-red  iridescence  ;  by  repented  crystallisa- 
tion from  alcohol  and  water  alternately,  they  may  he  obtained  colourless. 
Tbe  red  coloratinn  is  due  to  a  resin  whicb  is  more  soluble  in  alcohol  tban 
the  base,  crystallises  from  water  in  fine,  dull  needles,  melts  to  a  red 
liquid  when  heated,  and  distils  with  partial  decompoeition,  without  ex- 
plo.io».     (Zinio.) 

PropfTtirt.  CrystallJEeG  from  alcohol  in  long  and  very  brilliant 
needles.  It  is  not  afiected  hy  a  temperature  of  100°,  melts  at  160°  to  a 
yellowisb-hrowD  liquid,  and  sublimes  iu  small  quantity.  Boils  above 
200°,  partly  subliming  in  the  neck  of  the  retort,  ami  distilling  partly  nn- 
decomposed,  while  another  part  undergoes  decomposition,  leaves  a  large 
residue  of  carbon,  aud  yields  decoinposition-produi-ts,  which  impart  a 
brown  colour  to  the  sublimate  and  distillate,  and  render  tliem  impure, 
■■Tei 


...      6-31     .... 
...     U'SO     .... 

CNAdH' 

ISB     . 

...  10000    .... 

.-     99-91 

The  firmnlB  ii  C'H'N,  and  from  its  fornijtion,  the  atomic  weight  of  binitronspti- 
lliilin  niiiEt  be  halifd.  (Zinin.)  From  binUronapbthiliii  C^X'H",  a  compound  con- 
Uiiiing  10  C  could  not  be  formed ;  liencc  the  formula  muK  he  C^H'°N.  (Luirent, 
Ctmft.  Chbt.  184S.  165.) 
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AMIDAZO-KUCLEUS   C^'HAdll", 


3 

yUuH 


Dfcomponliims.  1.  The  Gulutiune  of  eemiuaplitlivl amine  in 
ether,  or  in  aluchol,  e^pecintlj  the  hist,  ilccompuee  rapidly  in  the 
coining  turbid  Etnd  bronn,  elu'I  depoaitiiig  a  browa  powder;  they 
yield  only  a  small  (juantity  of  dark  brown  crystals  on  eraporatjt 
2.  Utated  on  platinum  foil,  it  burna  with  ayollow  and  very  Emoky  i%tn«,' 
diffusing  a  not  unpleasant  odour  of  naphthalin.  —  8.  By  strong  aitrit 
acid  it  ia  converteu  into  a  violet-brown  powder,  proliably  the  same  sab- 
stance  that  is  deposited  from  the  solutioD  on  exposure  to  the  air. — 
4.  When  chlorint  gat  ie  passed  through  aqueous  hydrochlorate  of  kxm- 
napbthylaniine,  the  base  is  converted  into  a  reddish  brown  powder,  wbich 
is  almost  insoluble  in  water,  but  diuolves  in  hot  alcohol  with  d»rk 
carmine  colour,  and  is  precipitated  unclianged  on  cooling.  —  5,  By  chlontU 
of  potmJt  (and  hydrochloric  acid  J)  it  is  converted  into  a  aimilar,  IiuC 
somewhat  lighter  coloured  powder. 

Combinations.     Dissolves  with  difficulty  in    teatrr,  forming  b  j»I« 
brownish  red  solution.  ' 

It  cimbines  with  acids  and  forms  salts  ;  those  with  oxy-Acids  eontai 

2  At.  water.     Dry  semiiiaphthyUniino  dissolves  in  oil  of  vitriol,  fonniw 

a  dark  violet  liquid,  whicb  remains  unchanged  for  mouths,  bat  on  »dd^| 
tion  of  water  instantly  solidifies  to  a  reddish  white  crystalline  ti 
alcoholic  solution  of  seniiua]>lithylBmine  is  decolorised  by  alt  aqneo 
aoide  ;  the  concentrated  solation  solidifies  with  sulpbnric,  phosphoric^  01 
hydrochloric  acid  in  a  soft  crystalline  mass  consisting  of  microeoopie  wUtt  ' 
needles  or  laniinre  ;  ammonia  precipitates  from  the  aqueons  eolutioD  of 
these  crystals,  nuchanged  seiuinaphthyliimine  in  reddish  needles. 

Phosphate  of  UrTuinaphlkyhmine.  Obtained  by  mi»injr  the  alcnholna 
Bolution  of  tlic  base  with  aqncous  phosphoric  acid.  It  forms  briUiaglH 
vhite  crystalline  scalea,  mure  stable  tban  the  sulphate.  Difficul^fl 
soluble  in  water  and  in  alcohol,  crystallising  therefrom  almost  Dn&lt«re^M 

Sulp/uiU  of  Stminaphthylamine.  Moderately  dilute  sulphuric  add  it 
added  to  concentrated  alcoholic  seminaphthyl amino,  but  in  such  qDantl^ 
that  the  free  base,  vhich  may  be  rI^cognieed  by  the  colour  of  theliqnid,u 
etill  present.  The  wbite  precipitate  is  washed  on  a  Glter  with  alcokf* 
till  the  wtishings  are  almost  colourless,  then  pressed  between  btottta 
paper,  dried  in  vncuu  over  sulphuric  acid,  and  afterwards  in  a  streaun  4 
dry  air  at  100".  Small,  white,  scaly  crystals  ;  or,  when  dried,  a  whttl 
dull  powder,  permanent  in  the  air.  Above  100°  it  turns  r«d  and  dec 
poees,  Dissulves  with  dilliciilly  and  with  partial  dcconiporition,  in  « 
or  alcohol  ;  the  boiling  solution  deposits  brownish  laminw  on  cooling. 
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Jlj/diVfhlorole  of  SfvrinajihthyUimine.     To  a  cold  alcoholio  solation  • 

rminapbthylamioe,  moderately  strong  hydrochlorio  acid  is  added  drop 

by  drop,  and   tho  mixture  is  cooled,  lest  it  should  bccnme  heated.     Th* 

'''"ud  coUdifics  to  a  thick  white  paste  of  silvery  luminal.     Tbi 
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on  a  filter  wiih  a  small  quiLDlity  of  alcohol,  proesed  botweoa 
blotting  paper,  and  dried,  firat  in  vacuo  over  sulpliuric  ikoiJ  and  canatio 
lime,  and  then  at  100"  in  a  oarrent  of  dry  air.  —  White  cryatallino 
powder  which  mny  bo  preserved  unaltered  wlien  dry,  but  decomposes 
readily  in  the  moist  etate.  It  ia  decompiHtcd  by  heat,  and  cannot  be  Bnb- 
limed.  Sparingly  soluble  in  water  and  in  alcohol;  the  solutions  turn 
brown  in  the  air. 

^^;  Hydrochlorate  of  seininaphthylamine  forms  with  mercuric  chloride  an 
easily  sulubte  compound,  cryatallieiug  in  rather  large,  white,  silvory 
lamiofe. 

Chloroplntlnate  of  Sfminaphihyliimine.  Yellowiah  brown,  ditEcnItly 
soluble  powder.  The  well  dried  substance  leaves  on  Ignition  34-5G  p.  o. 
Pt.;  C".VU"',2HC1  +  2PtCl'  =  3463  p.  c.  Pt. 

Seiiiioaphthylaraine  does  not  appear  to  combine  with  hydrocyanic 
acid  ;  it  does  not  dissolve  more  abundantly  in  the  aqaeous  acid  than  in 
water,  and  crystallises  nnchangoil  from  tta  alcoholic  aolution  which  has 
been  mixed  with  concentrated  prnssic  acid. 

Aqueous  hydrosulpkocyanic  aaid  dissolves  seminaphlbylamiDe,  readily 
and  abundanCly,  especially  when  heated  ;  on  cooling  the  solution,  bril- 
liant white  laminie  of  the  sulphoeyanide  are  deposited. 

Oxalate  of  Seminaphtkylamint,  While  crystalline  powder,  sparingly 
anluble  in  water,  and  still  less  iu  alcohol  and  ether.  The  hot  solution 
deposits  on  cooling  brilliant  white  lamiuoi. 

Tartrate  of  Seminapklhylamine  is  prepared  like  the  phosphate.  Cry- 
stallises iu  fine,  white  needles,  grouped  in  the  form  of  stars.  Rather 
soluble  in  water  and  in  alcohol,  sparingly  soluble  in  etUer  ;  its  solution 
decomposes  ;  the  dry  salt  is  more  stable. 

Seminaphthylamine  disaolves  in  alcohol  and  efher  with  much  darker 
colour  than  in  water.  (TheseslatemmtBotZinin'Brefer  totoloured  Beiiiia»i)lithyl- 
smine.     Cariui.) 
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Conjugated  compounds  o/C'NH',  or  of  similar  niicld. 

Sulphouaphtbylamic  Acid. 

C*'NH'S'0°  =  G="NH=,2S0'. 

7RBMT.     Compt.  rend.  31,  537  ;  J.  pr.  C/iem.  52,  58 ;  Pharm.  Centr. 
1851,  157;  Liebiff  &  Kopp'a  Jahreal.  1850,  508. 
Acide  tHifonaphtalidamiquf.     (Laurent.)    Saphtatidi«ichue/ebia«re. 
Formation.     1.  By  treating  nitroaulphonnphthalic  acid,  C'°XH',2S0', 
▼ith  sulphide  of  amniouiam.  —  2,  By  geutly  heating  dbrbonaphthalide, 
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O'N'H'K)^.  with  oil  of  %-itro].  carbonic  acid  being  eTotred :  ftha  add  b 
precipitated  on  dilatixj^  tLe  jiqnid  with  water. 

O'N-'H '0=   -    4  ,  HO.SCH)  =  2  C»NH*.2SO»)   +  2  C0»  +  « HO. 

It  is  uncertain  whe:her  this  acid  is  merely  isomeric  with  naphthamie  aad 
with  naphthionic  a/^id,  C^XH'SH)',  or  whether  it  ia  identical  with  naph* 
thionic  acid.     ^Caiios.^ 


Naphthionic  Add. 

CXH-SK)*  =  C»NH»,2S0». 

PiRiA.  SuJrazi.?ne  d>1  f^^l^i?  d'^immonuica  tulla  nitronaftalina^  Piaa,  1850; 
Ann.  Pharm^  7S,  3i':  X  Ann,  Chim.  Pkys.  31,  217  ;  abatr.  Compt. 
r^nJ.  31.  4S8:  J,  pr.  Ch^^n.  52,  56;  Fkarm.  Cenir.  1851,  880;  LMg 
&  Kop/s  JaJtrtth.  1S50,  500. 

Formation.  Pr>.»duced.  to^rether  with  the  isomeric  bodj  thionapb- 
thamicaciJ,  when  nitronapbthalin  is  boiled  with  sulphite  of  ammonia.  la 
this  rt\iotiou  the  sulphite  of  ammonia  converts  the  nitronaphthalin  (lika 
ammonia  and  salphnn'tted  hvdrogen  i,  into  naphthjlamine,  which  thea 
comhinos  with  2  At.  SO^.  forming  about  equal  proportiona  of  the  tva 
i«omoric  acids.  1  hose  aci Js  cannot,  however,  be  converted  one  into  tha 
otlior.     (Piria.^ 

/*iv;>i}ni/iofi.  1  pt.  nitronaphthalin  (prepared  bj  Piria*a  method, 
|K  W  and  washinl  with  waior  till  the  acid  reaction  ceaaea,  ia  warmed  vitli 
.'i  pts.  aloohol  t:ll  cxanplctoly  dissolved,  and  mixed,  while  the  liquid  il 
kopt  warm,  with  5  pt<.  a«}uo-.'^us  sulphite  of  ammonia  of  sp.  gr.  1*24. 
Tho  iiiixturo  turn.<  roddi«h.  and  then  yellow  ;  and,  when  kept  aimmering, 
dopoitits  orus(>  o(  aoid  sulphite  of  araniAiiia  on  the  sides  of  the  flask,  and 
bivoino  aoid»  wh«  rohy  the  thii-napthaniic  acid  is  decom{)osed,  and  a  large 
(|uiiiitiiy  of  rosin   is  fv^nncsl.  which  greatly  hinders  the  formation  and 

(luritlration  of  the  acids.     Hence  it  is  necessary,  as  often  aa  the  liqoid 
uvonicM  aoid«  to  add  |HiwtIon^d  carl>onate  of  ammonia  till  the  cruata  re- 
diHM>lvo  eomptotoly.  and  the  solution  becumes  alkaline.     After  boilinc 
for  ciKht  hours,  the  d(Hvm]Htsition  is  complete.     This  may  be  aaccrtaineu 
by  adding;  a  dntp  of  (ho  I.quid  to  water,  with  which  it  should  produce  no 
turliidity.     The  liquid   forms  two  strata,  whcreuf  the  up])er  and  mora 
ri»nHi«loriiliIc  si  nit  urn  contains  the  docon)]K>s  it  ion-products  of  nitronapb* 
thiilin  dJHNidvoil  in  aniuionia — the  lower  stratum,  aqueous  sulphate  aod 
i»X(Tsri  of  sulphito  of  ammonia.     The  upper  stratum  is  decanted,  evapo- 
ralod  over  a  naktd  llamo  to  an  oilv  c«>ii>i>tonct%  and  allowed  to /stand  in 
a  cool   place  for  iM   hours,  whorcu)ion   it  sulidiAea  in  a  mass  of  orange- 
yrlli»\v   laiiiin:i»  «)f   thiouapht hamate  of  ammonia.      The   mother-liquid 
cotituiiiM  uuiTystalli.N:ililo  naplithionato  tif  amnnmia  ;  it  is  heated  to  100*, 
and  iiiivod  wiih  o\^c^^  of  hydnnMiloric  acid,  wheroby  naphthionic  acid  is 
priTi  pi  luted  a>  a   n*ddi.^li  white  powder,  and  sulphurous  acid  ia  evolved 
fritiii  I  ho  Niil|diitc  of  ammonia  contained  in  (he  liipiid.     The  acid  ia  fint 
Ha>li«>d  with  water,  and   then  with  alc«diol,  till  both  flow  otT  colourleM  ; 
and   by  purifying  it   ctiuipletely,  it   i>  converted  into  the  lime-  or  aoJa- 
ilt.      Tho  halt  is  obiained  white  by  rocry£>tallisation,  decompoaed  with 
ooaa  of  hydrochloric  acid,  and  the  naphthionic  acid  washed  aa  much  tf 
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poBBible  out  of  contact  with  the  air,  first  witli  water  freed  from  air  by 
boiling,  an.l  then  with  tiloohol.  lu  this  way,  200  grammes  of  nitro- 
naphtbalin  yield  62' j  grammes  of  almost  pure  uapLthiouate  of  Hoiln. 

Froperiifs.  Precipitated  from  tbo  cold  Bolntion  of  the  lime-  or  soJa- 
oalt,  it  forms  a  bulky  white  powder  ;  precipitated  from  tho  hot  solution, 
small,  light,  silky  crystals.  It  is  tasteless  and  inodorous,  and  has  an  acL<l 
reaction.  The  crystals  part  wltb  1  At.  water  at  lOtf^,  but  may  be  heated 
to  150°  without  losiiig  more. 

CrytlalHttd.  Piria. 
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DeeompotiCionB.  Naphthionic  acid,  especially  when  moist,  is  readily 
decomposed  by  the  air,  and  by  oxidUing  agenU ;  but  presenla  great 
atability  with  moat  other  chemical  reagents,  —  2.  Heated  on  platinuia 
foil,  it  burns,  evolving  sulphurous  acid  and  a  combnatible  aromatic  vapour, 
smelling  of  oil  of  bitter  almonds,  and  leaving  a  difficultly  comhuHtibla 
charcoal  which  preserves  the  form  of  the  substance. — 3.  It  is  not  aSooted 
by  dilute  niiria  acid,  but  by  concentrated  nilrio  acid,  especially  if  con- 
taining nitroui  acid,  or  if  hoi,  it  is  converted  into  a  brown  resin 
resembling  that  produced  by  other  oxidising  agents,  —  4.  C/'lorine 
paased  into  an  aqueous  solution  of  a  naphthionate,  turns  it  brown,  and 
finally  precipitates  a  brown  resin.  Ckromate  of  pnliuh  acts  in  a  similar 
manner,  especially  if  it  be  mixe<l  with  tnlpkuric  acid.  —  5.  Naphthionic 
acid  is  neither  dissolved  nor  decomposed  by  concentrated  hydrochloric 
acid  ;  neither  is  it  attacked  by  concentrated  eoda-ley. 

Combination*. —  1.  Dissolves  in  2,000  pts.  cold  vyater;  readily  iu 
boiling  water,  from  which  it  Eeparatea  in  crystals  on  cooling. —  2.  Dis- 
solves in  ndphurie  add,  especially  with  the  aid  of  beat,  and  is  preoipitatad 
therefrom  by  water  unchanged  ;  the  solution  does  not  blacken  till  220% 
at  which  temperature  it  evolves  snlphurous  acid. 

Naphthionic  acid  is  a  strong  acid  ;  it  expels  acetic  acid  from  its  salts, 
and  readily  dissolves  in  a  solution  of  acetate  of  potash.  The  salts  of  the  ' 
alkalis  are  neutral,  those  of  tho  heavy  metallio  oxides,  acid,  if'neral 
acids  precipitate  naphthionic  acid  as  a  white  crystalline  powder;  acetio 
acid  does  not  precipitate  the  aqueous  solution,  and  only  partially  precipi- 
tates the  alcoholic  solution.  It  is  difficult  to  obtain  the  naphtbiunates 
freo  from  a  red  colouring  matter  ;  the  beat  way  is  to  recryBtallise  them 
from  alcohol  in  the  dark.  Their  solutions  exhibit  fluorescence  like  that 
of  quinine,  with  red,  blue,  and  violet  colour;  I  pt.  of  naphthionate  of  soda 
in  20(1,000  pts.  water  still  exhibits  this  property.  In  the  solid  state,  the 
saltx  are  permanent  in  the  air  j  the  solutions  turn  reil  on  exposure  to  air 
and  light,  but  not  in  the  dark.  —  Ferric  chl-iride  produces  with  a  solution 
of  a  naphthionate,  a  vermilion-red  precipitate  turning  brown  by  heat ; 
nitrate  of  silver  a  white,  crystnllioe  precipitate;  mercuric  chloride,  a, 
white  precipitate,  dissolving  by  heat,  and  reappearing  as  the  lii|nid  cools  ; 
plaiinic  chloride  gives  a  bright  yellow  precipitate ;  chloride  of  gold  misa- 
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-Vx J '*-•./. 'lixw  /  >•:.:.  ITi.*  :r-xi£e  iciiL  is  keaaed  with  powdered 
<ArV:aa»  .r  <i«:iia  iZfi  i  IrL'i  !.•!•  a>:L  :e  ■}•  p.  ■;..  rie  Misiioa  filtered  boilbft 
acfi  vl'^'v-^i  I.  TUZ'i.  r'.r  '  }  .r  '.i  i:«ir^.  v^^rvwia  it  deposita  napt- 
tliir.naM  :r  '••ia  L^  -.iKi^i-fi!.  Iltt?.  rnzarar^a*.  4a«i  bat  flizlitlj  coloom 
prl'TXL*-  Pi-*  3i?.ciirr-L;";.»i  j-.^L-ia  :a  *Tap«.n::-;ci  3iore  of  the  8ilt|bit 
tSTflcoT^d.  Tli*»  •:n'i'*  slI':  ii^  c*: -v  iiefud.  visaed  1:1  &  fannd  with  eoA- 
^nzrkZffi  &Ii!r.a>;LIf:  si>ia  vl:>:*i  Lsrit-^  :rt<  rwsfzom  matter  rery  effBet- 
aailr,  r>a:  a^ic  ':ii'»  sL:  .  iz-i  ih-*  rrhsi'ii**  L;  r>p«&:eiilT  recrrstmllued  witk 
animal  <:bar«xal  £r:!:i  ^  <ix:all  '^x&z:.:j  :f  ▼•^ak  bijilicz  alcohol^  till  cokn- 
itsA  crjiCAl*  ire  ohiiire'L — Larj^.  w-jll  ie£-e»i  prisms  of  the  obliqne-pfii- 
macl^:  4j4t«Tn.  or.  -vh'*!:  •rrjTt^l.f^^i  frjca  v^ier.  ili-defined,  indeterminalib 
form.4.  ermtaininz  arcar^i::>  m-:;^  wa:er  ot  crrstalUaation.  When  eoa- 
pUt/^ir  fr»«»d  fr^m  viter  •:<£  crv^tall:?^ ::<:::  bj  heat,  it  reahsorlM  it  in  moill 
air,  xnd  apfj<ar>  un^hacre^i  '"^hr::  iisfclred  ia  vaeer.  bat  does  not  dinolfO 
in  fti/:ohoi  ::I1  it  hai  b^es  h-::le<i  f-.T  a  Io=j  rime,  and  this  solution  depofiti 
6D  cy>l.ri?  a  mas-a  of  an  all.  ir.-<ied=eiL  caalid-jwer-Iike  crjstals,  which  ftrt 
pr<SH^ntl'/  coRTer:e»i  in:o  :b:ci:  prums  of  the  '.r-rinai  form  :  i'*iff,  81  wilfc 
A-fariM/  *:Fi  =  lis'  o*)':  i:A  =  5<J  54':  m  Tm  =  llT^j'.  Ratio  cf 
the  ax<«,  a  ;  6  •  c  =  1  :  OT^jO  :  0  :>14.  —  Viewe«l  in  masses  it  is  alwajl 
n\\:rhi\y  yellow.  In  dry  air  ic  'k^^  not  an>ier^  any  change,  or  loseaaj 
water  of  cryi^talli-^ation.  The  solution  tarns  ro»iJish  brown  in  the  air, 
enpecialiy  in  Aan«hine.  Dis?c>lve5  rea-iily  in  water  and  in  alcohol,  bat  not 
in  ether,  and  but  sli^rhtly  in  alkaline  water  or  alcohol  ;  hence  its  sataralsl 
iKflution  is  completely  precipitateii  by  solutions  of  the  fixed  alkalis.  Iti 
taMto  is  at  fint  scarcely  perceptible,  Sut  after  a  time  it  is  sweet  and  pe^ 
sjstent. 
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Contains  H  \U,   water  of  crystallisation,  whereof  7  At.  20'00  P  & 
(avoni^e)*  ^*y  calculation  T.)  87  p.  c  arc  expelled  at  aboat  80',  andthi 
'Yhlh  atom,  207  p.  c.  at  about  130\     (Piria.) 
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^ J^aphthionatt  of  Baryta  is  prepared  ;  1.  By  Uiesolving  tlie  acid  in 
tttiyta-water  and  removing  the  excess  of  bai-yta  by  carbonic  acid  ;  it  is 
then  generally  coloured  deep  red  by  a  reeinoug  substance,  and  must  be 
pariGeu  by  washing  wilb  cold  alcohol,  disaulTing  in  boiling  wnter,  treating 
with  animal  charcoal  and  ctrstaUieiiig.  —  2.  (bettor  than  I ).  2  pta. 
crystallised  naphthionale  of  soda  and  1  pt.  chloride  of  barium  are  dissolved 
in  10  pts.  boiling  water.  As  the  solulion  cools,  the  salt  immediately 
crystallised  in  a  tolerable  state  of  purity,  and  niay  be  freed  from  every 
trace  of  chloride  of  barium  by  two  rocrystalliEations  from  a  small  i^uantity 
of  boiling  water,  —  CrystalfiEeB  in  two  different  forma,  depending  on  tho 
temperature,  and  probably  with  different  amounts  of  water  of  crystalli- 
sation.  From  rather  concentrated  solutions,  micaceous,  wblto,  ali^'htly 
amethystine  lamime  are  deposited  while  the  liquid  is  still  warm.  The 
dilnt«  solution  does  not  crystallise  till  it  is  quite  cold,  and  then  deposits 
large,  transparent,  rhombic  lamime,  resembling  the  lime-salt  with  which 
they  are  probably  isomorphous.  The  last-named  crystals  effloresce  very 
rapidly,  become  opaque  before  they  are  dry,  and  even  whan  they  are 
placed  in  alcohol  or  in  water  heated  above  30°.  It  ia  rather  soluble  in 
water. 

A'aphlhionatt  of  lAmte.  Crude  naphthionic  acid  is  boated  to  boiling 
with  milk  of  lime,  and  the  filtered  solution  is  evaporated  on  a  water  bath 
and  allowed  to  stand  from  12  to  21  hours,  whereupon  largo,  reddish  crystals 
are  deposited.  The  mothei^liquid  when  evaporated  yields  more  crystals, 
bnt  more  highly  coloured.  Of  all  the  naphthionatea  this  ia  the  most  easy 
to  porify.  vii.  by  washing  the  powdered  salt  on  a  funnel  with  cold 
alcohol,  and  then  recry stall ising  it  from  boiling  alcohol  after  previous 
treatment  with  animal  charcoal. 

White  tablets  having  a  fatty  Inatre,  imperfently  trausparent,  appear- 
ing colonrless  singly,  but  rose-ooloured  wlion  viewed  In  masses.  When 
diy  it  is  unaffected  by  the  ur,  but  its  aqueoua  solution  becomes  coloured. 
Readily  soluble  in  water,  almost  insoluble  in  alcohol.  Neutral  to  teat 
papers.  Fig.  86  with  u-  and /-faces,  without  m.  i  :  a  &  u'  =  121^  ID' ; 
i:f=\\o'M-,  i:f.  =  II6'30;  i;A  =  59''30';  v,  :  vl  =  \\T  ^ . 
Ratio  of  the  axes,  a  ;  6  :  <:  =  I  :  1-355;  1  662.  The  orystala  are  mostly 
revereed  twin-cryBtals  with  curved  faces,  in  which  the  inclination  of  tho 
two  v-facea  is  about  1 11''  44'. 
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Gives  off 7  At  (calculation  =  2003  p.  c.)  water  of  crystallisation  at 
100°,  and  the  8  At.  between  100"  and  1B0°  (calculation  =  2-a6  p.  c.) ; 
Piria  found  an  average  of  2000  p.  c.  and  2-78  p.  c.  water. 

NaphthitmaU  of  MagjieMa  is  obtained  by  boiling  I  pt.  of  carbonate  i)f 
magnesia  with  2  pts.  crude  naphthionic  acid  for  two  hours.  As  the  filtered 
•olntioD  cools,  it  deposits  deep  red  needles,  which  may  be  freed  (o^m  iVie 
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ereiiter  part  of  the  ooIosriDg  mutior  by  repeated  ncr^Btallisatioa  I 
Doiling  woakc  &lc<il>ol.  CrvstitUises  id  tvrv  iliHHrenl  formti,  oonteintag 
different  quantities  i>f  water  of  cryBlallUa.tiaii,  ilei)«ndini^  uu  the  teni[>erft- 
turn.  a.  From  conoenUated  aolutions  ii  orjatulliaea  ou  cooling  in  Im^ 
priams  probably  bolonKing  la  llie  aqunrs  piiHiuatic  system,  mai  hnriiif 
their  extremities  bevelled  with  two  fftcea.  Thoy  contain  3  9i  p.  a,  Mr, 
and  Kive  off  2315  p.  o.  wi,ter  at  150^;  hence  they  itrc  pmbtb^ 
C"NMgU'S'0'  +  8  Aij,  (Qah;uItttioa  =  393  Mg.  and  33*52  p.  c  Aq.> 
The  cryat»lB  mpidly  becoioo  opaque  in  the  air,  from  absorvtum  rf 
water.  —  b.  Tli«  luutlier-Iiqiild  froru  a,  evapoisted  spontaneously  a 
vacuo,  yielda  beautiful,  large,  red,  oblique  prismatic  eryetaU  ;  Fig.  i)\  wjib 
/■At-faew.  u:u'=  70"  22;  i:(  =  132"  51';  i :  a  and  m'  =  UlT' 
t :/  =  77°  43'  ;  Perinaiieat  id  the  air  ;  beoosies  oiwija^  in  hot  m 
loMs  only  pBJt  of  iU  water  of  crystal liaalion  &t  100",  but  tb«  wholi 
150"  in  nil  27;>II  p.  c. ;  heuco  ita  formula  is  C*NMgH'S"0*  +  10  4 
(By  calculation  27*78  p.  c.  water.) 


a\  wiib 
U*  S7\J 

lOH 


IfapMhimialt  of  Zinc. 
I  pt.  Bulphfti 


2  pis.  oaphthionale  of  aoda  a 
itity  of  boiling  i 


(eonictimes   the   cold    liquid   reouirea  etirring),  large 
oryet»UiM  out,  resembtiug  naphtWio,       '  "    ' 


e  difsolTed  mik 
er.     On  cooling 

^      .  s  purified  by  first  cry«Ul- 

Using  from  alcohol  and  then  from  water.  —  Kather  long,  trAnapkral, 
red,  rhoinhia  lauince  ;  or  when  cryatalliiied  by  cooling  the  hot  altN^tolie 
solution,  abort,  foor-sidcd  prisms.  Becomes  o|iaque  at  l>0°,  bat  nM 
anhydrous  till  it  has  been  long  heated  in  a  stream  of  air  hetwcen  130' 
and  160°.  At  a  higher  temf>erature,  it  is  docuuipoaed,  yielding  u 
aromatic  vapour  and  afterwiirds  sulphurous  acid.  Dissolves  reaililf  it 
water,  and  in  absolute  alcohol,  especially  when  heated. 

Naphthiotuite  i^' Lead.  Acetate  of  lead  and  naplitkionate  of  miUdi 
not  reiMit  upon  one  another.  —  A  solution  of  uicrate  of  lead  in  hot,  ooo- 
ciintratcd,  nqueous  naphtkinnate  of  soda,  deposits  on  cuotiag  siiott>  nJ 
noodles  grouped  aboat  a  common  centre,  or  small  granules.  Its  aqoMU 
solution  tarns  red  when  boiled,  and  cannot  afterwants  b»  m»da  to 
orystultise.  Reddens  litniuf.  Dissolves  slightly  in  water,  hu  Dol  ia 
alcohol.  In  dry  air  at  150°  it  [tarts  with  5'15  p.  o.  wator  of  oitiUI- 
lisation  ;  2  At.  =  5*24  p.  c.  water. 

CupTOiu  NaphlhionaU  ?  A  solution  of  naphtbionnte  of  end*  tnnia  r*d 
on  addition  of  sulpbate  of  copper.  If  (he  excess  of  snlpbato  of  copper  \» 
precipitated  by  alcohol,  and  the  IJi|uid  evaporated  in  vacao,  an  nacr^ 
tailine,  redditih-brown  residue  is  left,  the  aqueous  solution  of  which  gi*«i 
with  potash  a  procipitale  of  hydiaied  cuprous  oxido. 

yaphihiimtft  i>f  Silwr.  Solution  of  naphthtonate  of  sn4a  prodocM 
with  perfectly  neutral  nitrate  of  silver,  a  white  proripital*^,  whirh  at  fitri 
rcdinsolves  but  afterward*  beomcs  permanent,  being  ranvcrtcd  iato  » 
light,  white,  onrdy  powder.  The  lolt  sometimes  reuiaioB  in  ihU  at*)', 
and  sometime*  ie  rupldly  converted  into  small,  hc«Ty,  grsnular  nyntal* 
(if  adamantine  lustre.  It  is  slightly  Hilublo  in  water,  Mpceta By  in  W 
w"'»*  from  which  it  ory»Ullisfa  on  cooling.  It  tnm.t  groy  on  pipo>ar< 
williout  sntlnring  further  change.  It  yields  by  be»l  iba  «b* 
itoduclx  n>  the  other  napblhioaKles,  and  loavw  ■  '  "'  " "~ 
lb  exc«edingly  inoombustible  obareool. 


THIONAPHTHAMIC  ACID. 


Piri*. 


CrytaUitti  or  amorphout. 

aOC— 120    ....     3*-*8  34-35 

MH 10     ....      2-89  3(H 

Ag. _ 109    ....     31-03  31-38 

N _ It     ....      4-02  4-16 

2  S — 33     ....      920  922 

8  0 - M     .-„     18-3fl  11-85 

C»NAgH"SKJ»  +  2Aq  348     „„  lOO-OO lOO'OO 

It  partB  with  5-23  p.  c.  water  of  cryatalHsation  at  120°;  2  At.  = 

a?  P.O. 

Naphthionate  of  Silver  with  Ammonia,  NapLtljionate  of  silver  gives 
witb  hot  aqneoas  ammonia,  a  clear  eolution,  which,  on  cooling,  depoeits 
wbitiek  grey  granular  cryetals,  Reiorablea  the  eilver-tailt,  and  ia 
veiy  little  aflected  by  light.  Decomposes  by  heat,  with  evolntioD  of 
amnoDia. 

Piria. 

20C  ...... 120  ....  3141  „.  3i-;a 

IGH ,. 16  ....  4-19  4-33 

Ag. _...„ _ 108  ....  2827  28-86 

3  N „ 42  ....  10-99  10-M 

2  a  „ ., _     82  ....  8-38 

8  0 64  .-.-  16-7S 

2NH',C*'NAgH"S>0'  +  2Aq..,  382     ....  lOO'OO 
tiaphtbionic  acid  is  barely  eoliible  in  alcohol. 


Thionaphthamic  Acid. 

C»°NH'S=0'  =  C»NH',2S0'(1). 

PraiA.  (1858.)  SuICaiionf  del  tolflo  d'ammoniaca  nulla  niironafiaHnt 
Piea.  IHSn ;  Ann.  Pkarm.  78,  31 ;  N.  Ann.  Chim.  Fhyi.  31,  217  ; 
abstr.  Compt.  rend.  31,  488  ;  J.  pr.  C/iem.  52,  56  ;  Pkarm.  Cenlr. 
1851,  380  ;  Liebtg  &  Kopp's  Jahresb.  1850,  500. 

Formation.  Obtained  as  impure  tliionaphtliamate  of  ammonia,  in 
orange-yellow  laininie,  together  with  the  isonioric  compound,  naphtbioaic 
acid  (p.  110),  and  ia  about  etiual  quautity,  by  boiling  nitroiiaphtlialiu 
with  salphite  of  ammonia.  The  mother-liquid  contains  the  naphiLionato 
of  amraooia. 

Thionaphthamic  acid  cannot  be  separated  from  the  amniDiita-Balt 
itbotit  undergoing  decomposition,   being   converted  on   tbe  ndJition   of 
ev«D  of  cold  acetic  acid,  into  sulphate  of  naphihylaniine,  which 


H^tallis. 
^r  The  1 


The  lAitmap/dhamaleg  crystallise  in  large,  rcdJiab  or  amelhyat-red, 
ireous  laminiB.  Their  solution  rapidly  turns  brownish  red  in  tbe  air, 
ing  doubtless  to  formation  of  oxynaplithylaraiiie  (p.  101),  by  the 
dising  agency  of  the  air  upon  the  napbthylamine.  (Piria.)  This 
deoompoeitioQ  is  especially  promoted  by  the  action  of  heal  Mid  Ug\A ', 
—  1  ^ 


1 

isli. 
ri.l 
.nl, 

1 
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alkalis  retard  U ;  hence  the  salte  are  obtatnod  with  lees  cioloar  vbm" 
they  are  crystallised  from  eolutiona  oontaioing  a  slight  excess  of  alkali. 
In  a  state  of  perfect  parity',  the  salts  are  probably  culourlose.  (Piria ) 
From  1  At.  salt,  2  At.  sulphuric  auid  are  tliua  liberated,  of  which  only 
1  At.  ia  aeutraiised  by  the  napbthjlamiue  ;  hence  free  sulphuric  ociii  i 
formed,  which  hastens  the  decomposition.  If  the  solution  of  the  ff 
fectly  neutral  ammonia-salt  be  heated  to  between  80'^  and  90^,  and  tl 
evaporated  water  replaced,  it  becomes  coloured,  deposits  a  melted  browi^^ 
resin,  turns  very  neid,  and  then  coutuius  sulphate  of  uaphthytatniaB. 
The  potasli-salt  to  which  a  little  caustic  potash  has  keen  added,  it  it  nnt 
decomposed  by  similar  treatment.  The  salts,  distilled  n-ith  exceM  nl 
hydrate  of  lime,  yield  oily  naphthylamine  which  afterwards  crystalliae*. 

ThionapMiamiUe  of  Ammonia.  Obtained  in  crystals  by  diEeolviDg 
the  crude  salt  in  2  pis,  boiling  water  containing  a  few  drops  of  ammonia 
(p.  110}  and  cooling  the  solution.  —  Small,  reddish,  micaceous  laminir, 
the  solution  of  which  becomes  more  rapidly  coloured  than  that  of  the 
other  salts.     Dissolves  very  readily  in  water  and  |n  alcohol, 

Thionaphthamate  of  Potash.  The  aqueous  ammouia-aalt  is  boiled 
with  a  slight  excess  of  carbonate  of  potash,  till  ammonia  ceases  to  b« 
evolved;  on  cooling,  broad,  nacreous  laminm,  resembling  hoc»oio  add, 
crystallise  out.  Those  crystals  cannot  be  obtained  perfectly  oolonrlew, 
even  by  recryatallisation  with  animal  charcoal.  —  It  diios  not  lose  weight 
in  a  stream  of  air  at  150".  Dissolves  very  readily  iu  pure  water,  and 
bnt  very  slightly  in  water  containing  potash  or  carbonate  of  potash  ;  il 
scarcely  dissolves  in  alcohol,  and  very  slightly  in  dilute  ulcohoL 

Pina. 

Cryilallita.  Man. 

20  C  120        ....  45-9;  45-84 

8  H  S        ....  3IW  3-28 

K  39-2     ....  UM  14  63 

N -....     14        ....  S-M  S-S3 

B  8 32        ....  li-ti  IS'J* 

6  0 _ 48        ..,.  lB-37  1BS4 


CNKH'STO"   261-2       ,.100-00    10«1» 

ThumaphHuniatt  of  Soda  is  prepared  in  exactly  the 
the  pota«h-«alt.     Crystallises  in  reddish  micaceous  lamina; 
■lightly  in  cold  and  readily  in  hot  water,  and  very  slightly  in  wal 
containing  carbonate  of  soda. 

Thumapfilhtmalr  if  Baryta.  Rwidish  micaceous  laminic,  whidi  oij» 
talliae  out  on  mixing  boiling  concentrated  solutions  of  thionapbtluuBale 
of  pota«h  and  chloride  of  barium. 

Oyitalt.  FM|>   , 

MC „ 1»       ....    37-7S    3T-ltl 

11 R ____ .  11     ....    5-46  „    a-nm 


21-S9    «•« 


(7VBUIV0*4  3M  . 


r 


FORMTLNAPHTHALIDE.  1 1" 

Loses  at  120%  853  p.  c,  water  of  crystallisation  (3  At.  =  8'5  p.  c). 
(Kri..) 

Hhe  limg' and  nuiffnesiasalu  laeemhle  the  other  salts,  and  are  very 
soluble. 

Thionaj)7tl!tamaU  of  Lead.  NitHLte  of  lead  is  adtlcd  to  excess  of  the 
boiling  cooceotrotetl  solution  of  tlie  potaab-aalt  (if  an  excess  of  nitrate  of 
lead  be  added,  a  double-salt  is  formed,  cootaining  apparently  equal 
Dnmber  of  atoms  of  thionupLthamate  and  nitrate  of  lead).  The  «alt 
wbicL  is  deposited  on  cooling  is  purified  by  recrystflllisation.  —  Ligbt, 
reddish,  crystalline  powder,  dissolving  very  slightly  in  valer,  and 
eearcely  at  oil  in  alcohol. 

ThionaphtkamaU  and  Acetate  of  Lead.  ^Yhen  almost  boiliag  con- 
centrated solutions  of  thionaphthamate  of  potash  and  acetate  of  leud 
acidulated  with  acetic  acid,  are  mixed  together,  this  double-salt  cryatal- 
lisea  out  on  cooling,  in  reddish,  nacreous  lamincc  grouped  about  a 
common  centre.  Gives  with  sulphuric  acid,  acetic  acid  and  the  ordinary 
decoin position-products  of  thionaphthaniic  acid.      Heated  in  dry  air,  it 

I  not  part  with  any  water.  Slightly  soluble  in  cold,  more  soluble 
t  water. 


_       JW  c  .„ ™ 

29-51 

2-2& 
<2-42     ... 

2-87     ... 

6-56     ... 
lG-39 

Piria. 

r     <1  H   , 

1        iiI".".Z 

f    as.::::::::: 

10  0  _... 

BO 

C^HrbB'SKy  <■  CHTbCH . 

....  4B8-4     ... 

100-00 

Formylnaphthalidet 

C^H'NO*  =  C*'{C'H)AdH'.0' » 

Pderib.  Atad.  Bull.  IG,  282  ;  Ann.  Pharm.    108,  228  J  J.  pr. 
Chfm.  74,  379;  Hep.  CUim.ptire  1,  H8. 

•maHoK.    Compire  oiaUte  of  naplilbylainine  a  uid  t  (p.  100.) 

Pnrjmration.  Well  dried  acid  oxalate  of  naphthylatuine,  C"NH', 
C*H'0*,  is  heated  in  a  retort  carefully  and  gradually  to  about  200°; 
whereupon  it  melts  and  evolves  with  efferveacence,  water  and  a  mixture 
of  I  vol.  carbonic  oiide  with  2  vols,  carbonic  acid.  After  the  whole  has 
been  completely  melted,  it  is  left  to  cool,  whereupon  the  liquid  product 
solidifies  in  a  radiated  crystalline  mass,  generally  amounting  to  two- 
thirds  of  the  salt  employed.  This  is  treated  with  alcohol,  which 
"  polves     formylnaphtbalido     and    leaves    insoluble     oxynaphthalide, 

CiystalliHB  on  cooling  from  boiling  nter  in  long  eUky 
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needles.    Melte  at  102°,  and  distils  almost  entirely  without  deeompoiitioa. 
It  acquires  a  slight  rose  tint  in  the  air,  especially  when  moist. 

Zinin. 

22  C  132     ....     77-19     7M4 

9  H 9     ....       5-26     6-54 

N  14  \  ,-.., 

2  0 16/   "  "^^ 

C»(C»H)AdHSO* ....  171     ....  10000 

Deeomposiliofu,  1.  Aqueous  and  even  dilute  boiling  potath  xmiEij 
decomposes  it  into  naphthylamine  and  formic  acid.  2.  It  il  tMj 
decomposed  by  drong  acids  with  aid  of  heat. 

DissoWes  somewhat  readily  in  boiling  water,  and  reiy  readily  ii 
alcohol. 


Methyl-lepidine. 

C«NH"  =  C»(C«H»)NH«,H». 
Ob.  Williams.    J.  pr.  Chem.  66,  340. 

Formelepidin. 

Obtained  in  ciystals  in  combination  with  hydriodio  aoid,  like  hydrio- 
date  of  methyl-chinoline  (p.  xiii,  252). 
Isomeric  with  ethyl-chinoline  and  cryptidine. 


Naphthalocyanic  Acid. 

C«NHW  =  C•CyH^O^ 

V.  Hall.    N.  Phil  Mag,  J.  17,  304 ;  Chem.  Gat.  1858,  477  ;  LiMgh 

Kopps  Jahresb.  1858,  350. 
A.  W.  HoFMANN.     CampL  rend.  47,  425;  N.  Ann.  Chim.  Fh^$.  54,804. 

Cjfonate  qfnaphthyL 

Foj-mafion  and  Prepai^ttlan,  When  carbona])hthalide  (p.  125)  ii 
heated  wilh  photqjihoric  anhydride,  a  small  Quantity  of  cyanate  of 
naphthyl  paj^es  over,  while  tlic  greater  part  of  the  com{K>und  it  charred. 
(Hall.)  — 2..  Menaplithoximido  (p.  128)  heated  to  260^  deoompoie% 
puflSng  out  wliite  vapouro,  which  Lave  a  very  strong  peculiar  odour,  and 

f»robahly  contain  niiplithalocyanic  acid  corresponding  to  anilooyaaic  aokL 
Perkin,  Chan.  Soc.  Qu.  J.  9,  8.) 

Propertin.  Magnificent  and  very  fusible  ciystals.  With  ohcmml 
re»^*nts,  it  gives  reactions  precisely  analogous  to  those  of  aoilocyiM 
acid.     (Hofniann.) 

Insoluble  in  water^  rery  soluble  in  alcohol  and  in  tlher. 


NAPIITIIALOSDLPHOCYANtC  ACID. 


i 


Naphthalosulphocyanic  Acid. 

C^H'MS'  =  C'°Cj-H',S'. 

V.  Hall.     If.  Phil.  Meg.  J.  17,  304  j  Client.  Gat.  I  Sfi8,  477  j  LifUg  & 
Kopp't  Jakmb.  J858,  350. 
W.  HoFMAMH.   Compt.  rend.  47,  425;  X.  Ann.  Ckim.  Fhye.  54,  204. 


&illiho<yaiudt  of  Haphlhyl. 


ion  and  Prfparalion.     By  <l)s-ti!Iing  BulphucarbonapLthaliiie, 
C"Cj'NH",U'S'.  with  phosphoric  anhydride: 


Profieiliet.  Splendid,  readiJy  fusiblo  cryetals,  Laving  a  peculiar 
odour.     (Hall.) 

Decompoiitioni.  1.  Boiled  in  alcoholic  Eolutioo  with  «aphthylaiiiir,e, 
it  Bgain  forniH  sulphocarbooaphtb slide,  whicb,  from  its  insolnbility  in 
alcohol,  may  be  eueily  separated  from  the  liaphthaloaulphocyaBic  acid. 

—  2.    With  aniline  it  focnis  sulphocyanide   of  [ 

K^C'H'JCyAdH'.H'S'.    (HaU,  Hofraann.) 


Insolable  In  water,  readily  Eoluhle  ii 


MiyUoaphthylaii 

u  ethev. 


^■B.  StniFF.  Dimrtation,  Giittiogcn  1857  ;  J.  pr.  Chem.  70,  2G4  j  Ann. 
^K  Mai-m.  101,  299j  A.  Jnn.  C'Aun.  JA^d.  52,  112;  Chem.  Gai.  IS57, 
^H  211  ;  Cktm.  Cmlr.  1657,  16(i  and  862;  Lielig  &  £opp'a  Jakresb 
^H  1057,  389. 

■Wtf: 


Naphthyl-nrea. 
CN^H^O'  =  C^CyAdH'jH'O'. 


Ifapilhalidin/iamilof ;  Naphlhylhanuliiff:  Kap/ilij/lcttrbanid.     (ScbiC; 


Formafion,     From  naplitliylni 
it  frt>m  Enlpbale  ef  napbtliyluiiiii: 


e  and  cyanic  acid  (p.   97,  »),  bnt 
ind  cyaiiute  o/potafib. 


Preparation.  Solution  of  napbthylamine  In  anbjdroua  ether  is 
saturated  with  gaseous  cyaiiic  acid  (prejiureil  Ly  beating  cyauuric  acid), 
and  left   to  evapnrate  Bi.ontancously,  whereby  biilliaot  luminaj  of  the 

eompounil  ate  ubtaiucd.  Jn  nLDking  Uiii  eiprtimcDl,  decoDipuulion  once  touk 
pUcr,  gittiig  rife  Id  k  purple. red  subitimce;  probsUj  owing  la  the  pmtnce  of  vater  In 
UB  ether  [comjp.  p.  97,  9). 
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Proprrtia.  Brilliant  lamina) ;  or  wlien  obtaiceJ  by  evaporLtine  H 
alcoliulic  EuIutioD  by  beat,  flat,  brilliaot,  flexible  uectllea.  It  retuna' 
yelluwisL  tiat  even  after  several  recry stall iBations. 

Schiff. 

32  C 133     ....     70'96     70-75 

10  H 10     ....       5-38     S-4S 

2  N 28     ....     ISOS     1*  3S 

2  O  16     ....      861     9-45 

C^CyAdH'.H'O'  ....  195    ....  IM'OO    „  10000 

DecompotUioM.  1.  Decomposed  by  acid*.  —  2.  With  nilnc  ociii  tliR 
solatioD  evolves  goa,  and  forma  a.  blooa-red  liquid. 

Covihlnationt.  It  is  scarcely  soluble  in  water,  and  iuBoluble  in  atiatu. 
—  2,  Dissolvee  sparinKly  in  eUiirr,  but  readily  in  alcohol.  —  3,  It«  con- 
centrated alcohobc  eolulion  mixed  with  oxalic  acid,  yields  a  ciTsUUiH 
compoand. 


Ethyl-naphthylamine. 

C"NH"  =  C*(C*H'')NH',H', 


i 


CxviTF.  Notice  by  Limpricht :  Ann.  PAarm.  SO,  117. —  .7.  pr.  Ch^m.'ft, 
264;  Ann.  Pliorm.  101,289;  A'.  Ann.  Chim.  Phy».  52,  112;  Chm. 
Oai.  1857,  21 1  ;  Chem.  OtrUr.  1857,  166  aud  362 ;  Liaijf  k  Kopft 
Jahreth.  1857,389. 


Vutmaphlhalidm.     (Gm.^ 

KnowD  only  in  combinstioTi  witb  bjdrobromic  ud  hfilriodie  *ddi. 

Formation.     When  naphthylaraine  is  treated  for  a  long  tira«  W 
[cess   (if  broniide   of  ethyl    between    40°   and  50*,    hydrobromata 


.1 


otliyl-napfatbylamino  is  formed,  from  whitU  potaflh  libeiat«s  tho  rthjl- 


cthyl-v  . 

tiapbthylamino,  which  at  the  same  time  decoaiposes. 

UydnAromaU  of  Ethyl-naphthylamine.  Purified  uaplilbyhuaix 
inizod  witb  ruccsa  of  bromide  of  ethyl  in  a  small  fla«k  (provided  irith  •> 
upright  taho  bo  as  to  condense  the  VHpoQra  and  allow  (hem  to  flow  back) 
is  heated  for  several  hours  to  the  boiling  point  of  bromide  of  ctbyl ;  tb« 
excess  of  bromide  is  then  diatillol  off  from  the  remilting  reddish  brows  nam, 
and  the  residue  is  extracted  with  boiling  water.  Tliu  compound  cryatat- 
liies  from  the  cooling  extracts,  and  is  purified  by  teoryataltuatioD  : 


C^H'  ♦   C'H'Br  -  C*CC^H')NH',HlJr. 


S.  Naphtbylamiue  mated  Dp  in  a  glass  tube  with  bromide  of 
yields  in  a  few  days,  at  ordinary   temperatures,  a  small  quantity 
cryitaU,  ami  after    14   tiays,  the  tube  is  almost  completely  filled  * 
them.     Palo,    ruse-coloarod,   small    needles,   grouped    abont  a  mm 


J 
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mtre  ;  they  become  leas  readily  coloured  in  tbe  air  than  naphtbylamine. 
With  potash,  it  forms  a  white  curdy  precipitate  of  naphthylaniiiie,  which 
after  a  time  is  converted  into  needles ;  at  the  same  time  alcohol  is 
fonned  : 


C»(C'H')NH".HBr  +   KO.HO   =  CNH'   +   CH«0'  +   K8r. 


V 
ateohi 

I 

and 

I 


5 '56 
556 
31-74     81-5! 


C"CC*H»)NU»,HBr  ....  852    ....  100-00 

Hydrwdatt  of  EthyUnnphtki/lamme  is  obtained  from  naphthylamine 
id  iodide  of  ethyl,  and  crystalliaeB  in  brilliant  fotir-sided  prisms.     It  ia 
mncli  more  easily  ileconiposed  than  hydcobromate  of  ethyl- naphthylamine ; 
'  has  about  tue  same  solubility  as  the  latter. 


Ethyl-Iepidine. 

ONH"  =  C«'(C'H')NH',H». 


Gk.  Williams.     Edirib.  Roy.  Soe.  Tram.  21,  3rd  pt,,  377;  CiS«n.  Gas. 
1856,  261  and  283  ;  J.  pr.  Chem.  69,  355. 


Obtained  as  hydriodaU  of  ethyl^Irpidiiie  in  the  aame  manner  as  the 
hydriodale  of  methyl-  or  ethyl- ch incline  (siii,  252,  254)  in  brown  needles, 
which  after  recrystatlisation  exhibit  a  beautiful  canary-yellow  colour, 
e  transiently  blood-red  at  100%  and  have  the  formula  C"H'»N,HI. 

'  Chloroplalinate  of  Ethyf-lepidine.  Obtained  in  the  same  manner  as 
I  cbloroplatinate  of  methyl-cbinoliuc  (xiii,  252).  It  is  soft  at  first, 
t  soon  becomes  ctyatalline.     It  must  be  washed  with  ether  alcoboL 

Gr.  ■WilliamB. 
,,.,  114        ....     38-14 38-00 

u     .-,.    3-n 

U        ....      3'71     3-82 

99        ....     26-23     ai 

106-5     ....     28-21 


C^NUi'.HCl.PtCl"   ....  37T-5     ....  lOO-OI 
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Allyl-Daphthyl-sulphocarbamide. 

CXH"N'S'  =  C"(C'H')CyAdH',H'S'. 
ZlUlH.     PeUrtb.  Acad.  Ball.  10,  34e  ;  abstr.  Ann.  /"harm.  84,  34«  ; 

pr.    Ciiejii.  57,  ITS;  C/iem.  Gai.  1852,  411;  PKarvt.  Ontr.  181 

689 ;  lifbiy  &  Etyppt  Johvib.  1 853,  627. 

Stiif!:i.NaphlaUdm. 

Formation.  NapliLh^lainiQe  combineB  with  oil  of  mutKri,  like 
ammoaia. 

Prtparaliim.  It  30  pts.  oil  of  mustard  be  odtled  to  43  pta.  lupb- 
thylamine,  dissolved  in  344  pts.  alcohol  of  00  p.  c,  the  greater  part  of 
the  compound  (51  pt«.)  is  gradually  deposited  in  radiated,  bomispherioally 
gn'upeil  crvstals,  which  soou  form  a  crust ;  tbe  mother- liquid  ovapotmlcd 
to  half  ita  bulk  yields  18  pts.  more  product. 

i'lopfrtiM.  Melta  at  130°  to  a  clear,  colourless  liquid,  which  on 
cooling  solidifies  iu  a  gmniilar  crystallino  mass.  Carefully  heated,  it 
dietils  for  the  most  part  untlecom posed,  as  an  oily,  coloarlesa  or  altgbtl/ 
yellow  liquid,  which  when  cool  does  not  cryitalUso  in  granulea  till  it  hu 
«tood  for  some  time.     !NoutraI. 


69-43     59-66 


C»(CH')C»AdH',H'li'....  242 


i 


Deeompoiitiona.  Dissolves  in  nitric  add  of  sp,  gr.  1'36,  irithotrt 
coloration,  if  carefully  heated,  hut  h  soon  decomposed,  with  TJoleat 
evolution  of  red  vapours,  the  liquid  turning  j^ellow  ;  water  then  pnei|«- 
tates  a  yellow  resin.  If  the  solution  be  still  boiled  till  no  man  m 
Tapours  are  evolved,  water  precipitates  from  the  liquid  an  oninge-y«llDW 
powder,  dissolving  readily  in  alcohol  and  in  nitric  acid,  but  i^iariiwly  >B 
boiling  water ;  heated  on  platinum  foil,  it  melts  to  a  brownish  r«d  Ut^tai, 
and  then  bums  with  deflagratioo,  leaving  a.  large  residua  of  carbon, — 
2.  Treated  with  hydraUd  oxiilt  of  leail,  it  tmrU  with  ita  aulpliur,  aoJ 
forms  a  new  subslance  crystallising  from  hot  akoiiol  in  while  mlkr 
granules.  More  of  these  granules  are  precipitalcd  from  the  motbe^ 
liquid  by  water,  as  well  as  an  unctuous  substance  much  more  noluble  to 
olcobol  than  the  body  granuloa. 


Amyl-lepidine. 
C^NH"  =  C»(C"'H")XH',HV 
Oil  WtU.lJt>ts.     J.  pr.  Cfiem.  06,  340. 

When  Ivpidinc  is  heated  with  iodide  of  aayl  for  several  honn 
a  uaird   tube  at  100^,  hs/dn'mlate  r,/  atnj/l-lrpidine  is  obuincd  in  •nuii 
crystala  containing  3T-4S  p.  o.  iodine,  and  but  slightly  auluble  in  watlf- 
(Bj  eakutuiun  3T'M  p.  &  lodinB.) 


! 
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Snlphocyanide  of  Phenyl-naphthylaminc. 

C"H"N'S'  =  C-°(C"H')CyAaH',H'S'. 

A.  W.  HoFMAKK.     Compl.  rfiid.  47,  425;  Jf.  Ann.  Ckim.  Fhys.  54,  203. 

Piengt-naphthyl-SulpAocariaiHide.    (Hormsmi.)    SuifocyaapArnj/I-nap/ilaUdin. 

Fm-mation  and  Frfparation.  I.  When  naphtbyliuu in e  is  mixed  with 
salphocjanide  of  phenyl^  tlie  two  bodies  unite  aloiost  inimediaUly  to  a. 
solid  compound  (Hofmaan) ; 

C'CjII'S"   +   C»NH'  =   C^CSR'JCyAdH'.Hiff, 

2.  NapbthaloEalpbocjaDic  iicid  forms  the  same  compound  with  aniline. 
(Hall,  y.  PU.  Mag.  J.  17,  304.)^ 

Fropertiti.  Crystal  I  laea  from  ila  boiling  solution  in  epangloe ;  very 
Uke  snlpbocarbaniUde,  C-Cj-NH^H'S". 

Verj  spajtagly  soluble  in  aloohol  and  in  elhrr. 


Cotyugated  annpovntU  tontaining  2  At.  C"NH, 

Carbonaphthalide^ 

CH-'S-O'  =   C*°CyNH",H'0'. 

Dbibos.     Jf.  Ann.  Chim.  Pkps.  21,  68  ;  Compt.  rend.  24,  1091  ;  N.  J. 

rharvt.  12,  237  ;  Ann.  Pharm.  64,  370;  J.  pr.  Cktm.  42,  244; 

Pkami.  Centr.  1847,637;  Lid>ig  &  Kopps  JaiireA.  1847-8,810. 
ZraiPf.     PHerA.  Acad.   Bull.  18,  282;  Ann.  Pharm.  108,  228;  J.  pr. 

Cheni.  74,  279  ;  Etp.  C/iim.  pure.  1,  148. 

Jf^Alhalidtm-Carbamid.     (Dclbas.) 

Formation.       (Comp.   p.  100;   ossliite  of  nnpUtliylamine  o  and    *.)  —  2,    By 

boiling  BuiphocariKinaplithalide  witL  alcoliolio  potasb  (Delbos)  ; 


3.  Oxanapbtbalide  is  beated  for  a.  long  time  above  its  melting  point 
or  submilled  to  dry  distillation,  wbereupon  almost  pure  carbonic:  oxide 
u  evolved.     (Zinin.) 

Preparation.  1.  When  neutral  OKalatb  of  napbtbylanitne  is  fnsed  in 
a  retart,  it  evolves  water  of  crystal  I  iaation,  and  alniuet  immediately 
deconiposcB,  wbereupon  water,  cstbonio  acid,  and  carbonic  oxide  are 
pirolv^  with  effervesce  lice,  and  at  a  higher  temperature  napbtbyl- 
amine  and  carbonapbibuljde  distil  over,  the  latter  condensing  for  the 
most  part  in  the  neck  of  tbo  retort.  The  distilled  yellowiah  moss  is 
freed  from  napbthylamine  by  repeated  boiling  with  alcohol,  which 
leaves  a  residue  of  pure  carbon apbtholide.     It  voold  be  mora  adTtatagKraa  to 


1 
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:  diitillatian  iiDmeiliHUl]r  ifter  Ibe  erolutioa  of  cBrbonic  aiidc  and  a 
>  large  quantity  of  cirbomphthalide  ii  dccompiwed  bj  diatlllatiaB)  btf 
Um  a  product  would  be  obiuneil  rootaminated  with  undecompoted  oulatc  <rf  tiMfk- 
thfUmine.  (Delbos.^  —  2.  B fit  method :  Acid  oxalate  of  napbtbylMnine  ia 
heated  till  it  melts  completely,  and  ie  puriGeJ  a£  id  method  1  (kino  rrni 
simultaneously  funned  naphtbalide  and  nadecomposed  oxanapbthalidr' 
(Delbos,  Zlnin.) 

I'roperlies.  Pure  white,  light,  and  slightly  silky  mass.  Distils  ml 
900.  andergoing  ptirtiai  carbonisation.  Turns  npidly  red  in  iha  I 
(Delbos.)  ' 

DelboL 
Oritd  at  lOO*. 

a  C  ....„ 2S3    .,..     8076    80-17 

16  H _ „    18    ....      513    „ t-a 


C«CjNH'MPO'  ....  312     ....  lOOOO 

DeeompotUiont.  1.  Distilled  wiib  pliotphoric  avhj/iiridf,  it  yielJf 
amongst  other  products,  a  email  quantity  of  napbtlialocyanic  acid 
{p.  118.)  (Hall,  jV.  r/iil.  Mag.  J.  17.  304.1  2.  It  is  Dot  affectwl  \>J 
dilute  acidt.  (Dolbos.)  —  3,  Dissolves  witbout  decomposition  in  ainlu)^ 
potash,  and  is  precipitated  therefrom  by  water.     (Delbos.) 

Insoluble  in  water.     Dissolves  very  sparingly  in  boiling  alcokol  (Iw 

than    olanaphthalide,    Zinin),    from     frhioh    it    IS   deposited   OD    COoUltg  H  > 

white  powder  consisting  of  microscopic  needles. 


I 


Sulphocarbonapthalide. 
C"H"N'S'  =1  C-^yNH^H'S". 

Dbloos.  iV.  Ann.  Ckim.  Ph^».  21,  68  ;  C'>mpt.  tend.  24,  1U91  ;  S. 
Phttrm.  \2,Z3,l;Ann.Pharm.&\,d,10\J.pr.Chem.  43,  2<4j /to 
Ctntr.  1847,  637  ;  Litbig  &  Kojip'i  Jahreab.  1847-8,  610. 

NaitilSoHilatK-taliiAecarlimmid.    (Delhoa.) 

FoniMiion.  From  napbtbvlaniine  and  bisulphide  of  c»rt>on  (cm*, 
p.  97,  12.)  —  2,  From  naphthaliti  and  naphtbalosulphoc^anio  Mii( 
(cump.  p.  119,  1). 

Prrparilion.  Bi^ulpbide  of  carbon  is  mixed  with  a  solutroti  of 
naphthylnniine  in  absulute  alcohol.  After  one  or  two  days,  the  lianiJ 
deposiU  BulpbocarbouapblbaliBc,  on  the  sides  of  ibo  vesBel,  aa  a  while 
cr^'stalline  vegetation.  The  mixture  blackens  if  allowed  to  itand  for  tbtce 
or  four  day*,  owing  to  the  formation  of  sulphide  of  naphtbalidam.  Br 
naing  a  verydilBtc  solution  of  uaphthylamine  in  absolute  alcohol,  eolpho-      , 

Lcarbonaphthatide  ia  obtained  in  brilliant,  oolourleaa  needles.     (Delbo*.    ^^ 
Proprriia.     Suow-wbite  crystalline  maos,  or  small  and  rery  brOlil^H 
r  J 


p 

MENAPHTHYLAMINB. 

78-96 

4-S9 

2  8  

32     .,.,       9-7B     ..- 

9-69 

C"CyNH' 

,H'S'  ..„  329     ....  100-00 

DecompoiUion*.     1.  By  boiling  with  aleoknlie  pntaah,  it  is  conrerteil 

iDto  carboiiaphthalide  (cotap.  \t.  123.  Delboe).  Z.  By  dry  distillation 
it  is  decompoeed,  niipht  by  lamina  being  liberated  and  the  eubatanco  at  tbo 
same  time  becoming  charred.  (Delboa.)  Distilled  witb  phosphoric  anhy- 
dride it  yields  naphthaloBulpbocyanio  acid,  (p.  119.  Hall.)  —  4.  It  is 
not  affected  hj  dilute  acidt.     (Delbos.) 

losoluble  m  tuater,  alcohQl,  and  bisviphide  of  carbon.     (Delboe.) 


KHenaphthylamine. 
CoH"N'  =  C*°CyNAdH",H*. 

W.  H.  pKRKiif.  Chem.  Soe.  Qu.  J".  9,  8  ;  Chem.  Gas.  1856,  519  ;  K 
Fhil  Afoff.  J.  12,  226 ;  InsCit.  185G,  300  and  406 ;  Ann.  PItarm.  98, 
236  ;  J.  pr.  Chem.  68,  152  and  441  ;  Chun.  Cmtr.  1B36,  394  ;  Licbij 
it  K<ypp'!  Jalirrtb.  1856,  538. 

Formation.  From  naphtbylamtne  and  chloride  of  cyanogen  (comp. 
p.  97).     (Perkin.) 

Preparation.  By  A.  W.  Hofmann's  process  for  preparing  melaniljno, 
(li,  351).  A  nnmber  of  glass  tnbes  are" partly  filled  with  naphthylamino 
raitiiitatnod  in  fnaioo  by  a  gentle  heat,  and  gaseous  chloride  of  cyanogen 
13  drawn  through  them  by  mesne  of  an  aspirator.  As  soon  oa  the 
reaction  coRimonoes,  beat  iit  developed  ;  the  liiiuid  thicliens,  bo  that  thn 
passage  of  the  gas  is  impeded;  and  at  the  end  of  the  operation,  tbe 
mass  must  be  carefully  warmed  to  keep  it  sufHoienlly  fluid,  Tha 
mass,  which  after  cooling  is  black  and  resinous,  and  consists  principally 
of  hydrochlorate  of  menaphthj'lamine,  ia  boiled  with  a  large  quantity  of 
water,  and  the  menaphthylaiuine  is  precipitated  by  ammonia  or  potash 
from  tbe  GItered  solution,  as  a  white  precipitate,  which  is  washed  with 
water  in  order  to  free  it  from  chloride  of  potassium  or  chloride  of 
ammonium,  and  puriSed  by  one  or  two  recryetallieatious  from  alcohol. 


tute.     It  becomE 


42     ....     136 

(?^]rNAdH»,H'  .„  311    ....  lOn-0 


m 

— '  ■_  -,::-_    -  -L     -^-.       ^-    :    .    i^-c:    »►    i_:r>u  "na.  "■ilir 

-     -r:   ^     -_     i:-^!^    .  —    ..,  --.      - — --^   ^^     .     ^    ^=Tr=-    a:  «Lii!C:tQ}ao* 

z.r       ^    -^      .  -    -::.-r-:i-    -.—  ■:::    Zir-n-i- jiii— iHXixnt  Tins  3  fint 

-!•-.  ^    i_.    -.--    ■=--.     :i  z'~-T  -    TT-:— Hi?-  ^=^-ii  irss" 'saiiti:a;r5:**ili«J 

7 '■n -^  ti."  "    -  ■■ —   ■•  -  — .   -  -- —    r  "T-ii-n  fcr*  uD:'TT>i:>s«  or  bat 

'-r—  T-jT-'i  '  : — ~ ::-     -.  ;    zitsz  u>   i-ir  «iiLr:Lr-j  K«>&iMe  ia  witer 

1*1- :  :-r-j:T^   -  .i::  «    -u'-t.  T.-  -i::f  ltt  :'-«rr7t-iU'i*£  fr:-a  tbeir  soil- 

"1:  ■!.-     7  -■"  -  -:  -      •  r-*-z-  -    :::   i--     -•.•^:--ii  ll:   kna:-ria  preripittl6 

•  •        • 

.?ir.  -•=:'!  ■  •■  ,  '  ■  .-:--f.fvr?--f  rU?:  :'!-:sIr*i  bj  neuiralising  the 
h'a.«*e  «.:i  t--  :  :i_- /  :.  i  —  "^"r  :*  T-errVrJj  *^:i;  .r|'hons  substance,  odIj 
iD'^irrat-tij  ^..:  ■-  T  .1  L  -  1 :.  l:  I  ;i  iir-tr.  :c  eTaporadng  the  solotion 
it  i*  reprec.T.i*:^-:  k-  i  ▼:..:■:  !.:»£-?. 

Bt/*fr\rrl'tf*  a-,  i  /r".  '-..:- T-'^  -/ MrnnphiAyhmine  are  crrstallina 
and  verj  ."soluble  Iz.  ik-.i  :  iii  :r.  eihrr. 

Uydi'Ofhfuyii^.  of  M-iifjjlO'^.^.amit'f.  White,  amorphous  compoonJ 
tiiniin;.f  sli;:hlly  rcl  in  th«'  air.  liather  soluMe  in  water,  very  eoluMein 
alcohul  and  in  ctlicr.  Dcronipo-f'l  by  heat,  hy<lrochIorate  of  napbthjl- 
amine  Hubliniing,  and  a  black  rc.'sidue  remaining  in  the  retort. 

Perkin. 

r«-II''N^ 311-0     ....     «3-C 

IICI      3fi-5     ....     10'4     10--II 

('•■H»'NMlll SI7-5     ....   100-0 

^U  i-'f  Mnu^fthfhiftttmiu^  is  (ho  most  beautiful  of  all  tfaenltinf 
tlijUiiiino.     It  is  prcpariMl  by  dissolving'  the  pure  bofe  in  Jilnte 


^noiii 


BICVANOMENAPllTHYLAMINE. 


iling  nitno  a«iil.  It  is  deposited  from  this  eoliition  in  small  white 
prisms.  Almoet  laBotoble  in  oold  water:  dissolves  abundantly  in  alcohol 
and  in  other. 

ChlnroplatinaU  of  Sfenaphthylamine  is  best  obtained  by  mtKing  an 
ftloohotrc  solutioQ  of  platiaie  chloride  with  warm  aloohoho  solution  of 
hydroflhlonite  of  menaphthjiaraino ;  small,  yellow,  brilliant  scales  are  then 
deposited.  If  acjueous  snlutioua  are  employed,  the  compound  is  imme- 
diately precipitated  as  an  amorphous  powder,  which  \a  almost  while  but 
soon  assumes  a  green  colour.  Perkin  found  19-07  p.  o.  Pt. ;  the  formula 
C*»H"N',HCI  +  PlCl'  re<|nires  1008  p.  c. 

TvcMorlde  of  Gold  gives  a  blue  precipitate  with  solution  of  menapL- 
thjlamiue, 

Ueuaphthylamine  dissolves  in  alcohol  and  in  tther. 


^P  Bicranomenaphthylainine. 

CH'^N'  =  C"Cy»Ad'H",H' . 

W.    H.   PEHKtN.      Ckem.  Svc.  Qu.  J.  9,  8;    Am.  Pharm.   98,  238  ; 
J.  pi:  Chem.  68,  152  and  441 ;  Liebig  rfc  A'ap^s  Jahresh.  1856,  538. 

JXeyMtnaphlhylmtiiu-.     (Perkin.)    BieyattrntnaphtaSidin. 

Formation.  Produced  from  menaph  thy  lamina  and  gaseous  cyanogen 
(comp.  120,  2). 

Preparation.  Gaseous  cyanogen  is  passed  through  ether  containing 
menaphthylamino  in  ausponsion.  The  whole  is  dissolved,  and  after  a 
time,  bicyauomenaphthylamtne  is  deposited  as  a  cryslalline,  dark-yellow 
snbelance,  and  is  puriliod  by  wa^bing  with  etber. 

ProptHUt.     Pale  yellow;  crystallises  with  difficulty. 


k 


46  C  278     ,„.     ;C-00 

17  H 17     ....       4-69 


C«Cy'Ad'H",H'  „ 


Insoluble  in  walfr. 

B  i  cyan  omen  apb  thy]  ami  no  is  a  base,  althongh  a  very  unstable  one; 
it  dissolves  with  ease  in  dilute  acids  and  may  be  reprecipitated  by 
ammonia,  if  added  immediately  after  dissolving  tlie  base;  but,  like  ayan- 
aniline  and  bicyauomelaniline,  it  caonut  remain  longer  in  acid  solution, 
without  undergoing  complete  decomposition.  If  the  aolutiun  of  bicyano- 
meiiapbtbvlamine  in  iicida  be  loft  to  itself  only  a  few  seconds,  it  becomes 
turbid  and  deposits  yellow  menaph ih ox iuiide.     (Perkin.) 

C-H'TiP  +   *UO   +   aHCl  -  C^CC^HOijCiNAdH'SOs  +   2NH*C1. 

_  Bicyauometiaph  thy  lamina  la   moderately  soluble   in  alcohol   and  in 
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C«H^-K)»  =  C^C»flO»  NAdH«,0». 

ZDmr.     Pe/fTid.  .i^t/.  ^m.7. 1«.  25i:  J  ml  PAoniL  lOS,  228;  J./rr.  dan. 
74,  379;  Rep.  CAwu/vrf.  1,  US. 

FormntioM.     Bj  the  iction  c^  boa  on  oxikte  of  naphthylaiiiine 

Ceoanp.  IOC,  «  uad  ft.. 

Prfparaticm,  The  residue  vhkli  remains  after  faring  leid  oxalate  of 
naphtliTlamuie,  is  treated  vith  alccphol,  vkerebj  the  formylnsphtbalide 
(p.  117)  is  diasolTed  out,  learing  insoluble  oxanaphthmlide. 

PropfTiia.  Small  scales.  Melts  at  about  200=.  Zinin  found  77-78 
p.  e.  C  and  4*87  p.  c.  H  ;  bj  calcnlationy  77'84  p.  c.  C  and  4*70  p.  e.  H. 

DteompotUiotM.  Heated  for  a  long  time  abore  its  mdtiug-pointi 
or  submitted  to  dry  diMiH^jti^m,  it  decomposes  for  the  most  part,  jieldiiv 
almost  pure  carbonic  oxide,  and  fonning  carbonaphthalide  C^jNIP% 
HK)*.  —  2.  It  is  bat  rery  slightlj  affected  hj  dilate  aqneooa  poiaA  or 
eren  bj  rather  coneentnted  acuu  (nitric  acid  excepted) ;  but  if  it  be 
boiled  with  alcoholic  potash  or  heated  with  concentrated  aoveooa  potMh 
(1  pt.  potaeh  to  3  or  4  pts.  water),  it  is  lesolTed  into  naphtnylamine  lad 
oxalic  add. 

InaolaUe  in  water,  sparingly  soluble  in  boiling  mleokoL 


Menaphthozimide. 

C«H«NH)»  =  C»(C*HO«)CyNAdH«  0»(f). 

W.   H.   Pbrkci.      Chfm.    Soc.  Qu.  J,  9,  8 ;  Ann.  Pkarm.   98,  236 ; 
J.  pr.  Ckem.  68,  152  and  411  ;  LUbig  ±  Koppt  Jaki-etb.  1856.  538. 

Pbnmmiiam,    (Comp.  p.  127.) 

Prtparaticn.  Warm,  alcoholic  solution  of  bicyanomenaphthylamina 
is  mixed  with  hydrochloric  acid  and  allowed  to  stand,  whereapon  me- 
naphthoximide  is  deposited  in  small  yellow  spangles. 

Properiiet,    Small,  yellow  spangles. 

Pwkin. 
dritd  mi  100*. 

46  C  276  ....     75-66     756 

15  H 15  ....       4-10     4-2 

8N 42  ....  11-50 

4  O 32  ....  8-74 

C«H»*NH>«  ....  365    ....  100-00 

DtampomtUmi,     1 .  When  heated,  it  melt«  at  245''  and  is  deeompoesd 
^i|0^  paffinff  oat  white  vapoara  having  a  strong  and  most  pecaliir 


[ 
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odour;  the  subslauce  bereby  foniicii  is  proliably  napLtlmlucyanio  acid 
(}>.  118.),  analogous  to  anilocyaaio  acid. — 2.  With  aqueous  ;)o/ajiA  it 
forms  moDapbtliylamine  and  oxaliu  iicid  ;  and  bence  may  bo  regarded  as 
acid  oialate  of  menapbtbjlamina  miniu  4  At.  water.  (Perkin.)  — 
3.  It  is  converted  by  acidt,  in  a  similar  niaonor  to  molanoximide,  into 
oxalic  acid  and  raenaphtbylamino ;  a  wbite  neutral  body  being  simul- 
taneouely  formed. 

lusoluble  in   water;    very  sparingly   soluble  in  alcohol  and  in   eUier 
may  be  obtained  crystallised  from  tlie  latter,  tliuuyli  ivitb  dilliculty). 


Ternaphthylphosphamide, 

C™N"N^PO=  =  C="N'(PO')H",H'  (?). 

ScHiFF.     Ann.  Pkai-m.  101,  299 ;  J.  p>:  Chem.  70,  204  ;  Cliem.  Gas. 
1857,  211 ;  Chem.  Cmtr.  1867,  186  ;  Lii^g  &  Enpp's  Jakrab.  1857, 


Formalio7t  and  I'reparalion.  Napbtbylamine  liealed  wiili  osy- 
cblorido  of  pbosphorus  on  a  waler-batb,  yielda  a  reddish  uncrystalliiic 
product,  nbilc  tbe  excess  of  liquid  cotttaiua  bydrochlorato  of  uaphtliyl- 
amioe. 

Tb'u,  US  SchilF  proveil,  is  temaiilithftpliosph amide,  eince  fnim  oijiclilariile  at 
pbocpbocns  ■III]  Bmmoum  or  iniliDe,  tcrphosphBinide,  N'PO'H",  or  teiphenjlpboi- 
pbamldc,  C»HiWPO!,  ia  prodmed,     (Schiff.) 

Tlie  dried  substance  is  readily  decomposed  by  bot  water,  or  by  boiling 
alkalii  iir  acids;  melted  witb  potath,  It  evolvea  napUtbylamine,  and 
fields  pboEpbate  of  potasb, 


Primary  iiaclfus,  G^W ;  Oryiim-nudmt,  C'H'O*. 

Alizarin. 
cwH«o'  =  c"tro',0'. 

UK  &  RoBiQCET.     Ann.  Chim.  Phys.  34,  225  ;  J.  Pharm.  12,   407  ; 
t  Sen.  Jahreib.  7,  265;  A'.  ]r.  14,  1,  174. 
'rnLMAHN.     J.  Phant.  14,  354;  Bert.  Jakresb.  8,  275. 
Zkxneck.     Pogg.  13,261. 
OAin.TiEB  DB  Claubby  &  Pkrsoz.     Ann.  C/tim,  J?hyt.  48,  G9 ;  If.  Tr. 

25,2,  186. 
F.  f.  RrNQE.      Verhamll.  da  Venim  tar  Befm-demng  det  Gamigemci 

in  Preunien,  1835,  Heft  2  ;  J.  pr.  Chem.  5,  374 ;  abstr.  Ann.  'Chim. 

Pkyi.  63,  282. 
RoBiifUET.    J.  Pharm.  21,  387;  J.  pr.  Chem.  6,  130;— against  RuNoii : 

Ann.  Chim.  Phyg.  63,  297;— against  Uecaib.ne  :  Aim.  Chim.  Phyn. 

73,  274. 
Decaisxh.     J. Pharm.  24,424;  J.pr.Clifm.  15,3(13. 
*.  ScHtRL.    Ann.  Pharm.  60,  Id. 
Ttol.  Ttvr.  K 
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f.i?  -B^ifr  bented  a  sablimate of 

T  :-  -•'.rii-r:  wiih  erythrozrin,  it  if 

-  .::::.-    ^-^  R'n'st  .  —  2.  Sckunrk*! 

:.f   *-:l-:   circumstances  as  rubiin, 

?. /■  -*-.:c   Acid).  —  3.  Rochleder*! 

:  :.  kil.f.  v!el-i«  the  same  decompo- 

JU'i-ftr.     K\--i..:     :  -.ill-::.  :rij^ei  w:::.  oM  or  luke-irarm  water. 
l»oroiiio>  a:":or  A  :".-.:-:  :i.  k    .- :  j:*i:!r.  :-i«.  and  losos  its  bitter  taste  and 


Co.  -ir.  r.ijj.r..  S.L^r.ck  — I:i  this  reaction,  the  ervthroxvm 
i*tr  Mow»  di.C'"mj'=">  :].'?  r-'i.*:.  :z  :^  o  extract  of  madder  in  the  saw 
inaniuT  :is  j.ure  r;  iriii  i-  d-  .  zi:y  ^i•d  *«  RMiian\  iSchunck.)  — The 
xiiiithiii  ami  iht?  -r^ator  j  ar:  .r'  ;ho  rubinciu  Jisapfvear,  ^ving  ri«e  to 
alizarin.  (Hii:i:iii.j  —  Fro>h  o  ■M-j.rtpared  extract  uf  madder  is  reddish 
hrowii,  hu-'  at  fir>:  a  i^^veo:.  ilu-n  an  ii:.Tiloa.<antly  bitter  ta^te,  and  iItw 
cotton  fabrics  a  jmro  vtlKw.  iiko  xaiiiLin.  After  an  hour  or  two,  it 
b<«c'oiiics  ^'clatinous.  and.  if  >iiliit-ii^ntly  roncontratod,  deposits  oran^ 
flakes  (if  alizarin  and  rubiacin,  ni'irc  of  which  aro  preci])itated  by^n^ 
jtiiuric  iici<I ;  and  after  fiitnitiiin,  a  perfectly  sweet  and  no  lon^r  bitter 
li({ui(I  reni.iin.s  which  dyes  calic«»  pale  re<l,  and  (tesle«l  by  the  nicthcd 
iriv(  11  nntliT  xanthin)  contains  no  nn»rc  xanthin.     (lli^r^in.) 

If  the  alizarin  is  ]»recipitated  from  frc^h  extract  of  madder  by  aci*tate 
•  f  lini«'.  and  the  filtnito  divide<l  into  three  parts,  whereof  «  is  itntnediatelv 
examined,  ^t  diluted  with  water  and  alloweil  tu  stand  for  four  houn.  andf 

-ed  to  8tind  for  tliree  liourn;  hydrochloric  ncid  precipitates  from  ci.poiv 


^macin 
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.  .  hcia,  wliile  lanthin  reitiaina  in  tlie  filtrate  ;  b  on  tlio  conttury  is  no 
longer  bitter,  yields  with  hyiirucLloric  acid  a  precipitate  of  rubiacin,  but 
coDtaiDs  no  xantliia;  c  biui  become  lighter,  hoe  deposited  flukea  of 
atizariD,  and  contains  rnblacin  in  solution,  —  Hence  xautbtn  in  couverted 
into  Tubiacin  and  tbis  into  alizariu.  Tbis  cLaugo  also  takes  place  in 
vacuo,  and  accordingly  without  the  influence  of  oxyxen  (a«  Decaisne 
Eupposed),  being  in  ^t  due  to  a  nitrogeiiiseil  constituent  of  madder 
(jet  EryiArozym)  of  wbicb  gOod  madder  coutains  eufticieut  to  decompose  iin 
addition  of  SO  p.  c.  of  its  weight  of  xantbJn.  The  decom  posit  tun  takes 
place  most  rapidly  between  50°  and  55°,  nt  which  temperature  all  tbo 
xanthin  in  madder  over  which  water  has  been  poured,  ia  cunverted  in  half 
an  hour  into  rubiaein,  and  in  41-  hours  almost  all  the  rubinciu  is  converted 
into  alizarin,  By  prolonged  standing,  the  alit^rin  becomes  fixed  on 
the  madder- fibres,  and  cannot  then  bo  extracted  by  water  till  the  wbolo 
hns  been  treated  with  acid.  —  This  change  is  retarded  by  boiling  tbo 
madder.  Decoction  of  madder  retains  ita  bitter  taste  and  deep  yellow 
colour  after  long  standing.  A  cold-prepared  infusion  deposits  on  boil- 
ing, flakes  of  a  nitrogeniseil  substance,  and  the  filtrate  then  undergoes 
no  farther  change.  Acids  precipitate  from  the  cold  infusion  the  same 
substance,  together  with  rubiacin,  alizarin,  and  pectin,  leaving  a  filtrate 
which  contains  jsanthin,  and  does  not  decompose.  The  nitrogenised  eub- 
Bt«i]ce,  together  with  pectin,  is  precijiitated  as  a  jelly  from  the  cold 
infa^on  by  alcohol,  and  the  filtrate  undergoes  no  further  change ;  but  if 
the  liquid  be  heated  with  the  preoipitato  till  all  the  alcohol  is  driven  ofl) 
it  redtesolree,  and  the  clear  solution  sufFcra  the  usual  decomposition. 
(Higgin.) 

Pffparntiim.  A.  From  madder.  I.  The  operation  is  condncted  as 
described  at  page  32G,  vol.  xiii,  and  the  alizarito  of  alumina  thus  obtained 
U  decomposed  by  boiling  dilute  hydrochloric  aci<l.  The  precipitated 
sltzsrin  in  dissolved  in  boiling  alcohol,  crystallised  by  slowly  evaporating 
tbe  snlntioQ.  and  purified  by  recrystallisation.  (Debus.)  —  In  the  same 
way  Schunck  decompoaes  the  atizurite  ot  alumina  obtained  in  the  first 
method  of  preparing  rubian  (see  below);  whereupon,  however,  on  cooHn? 
th«>  alcoholic  solution  of  alizarin  and  allowing  it  to  stand,  a  brown  pul- 
verulent resin  is  generally  deposited  between  the  crystals,  and  mnst  be 
removed  by  levigating  with  alcohol. —- Wolff  &  Strccker  boil  the 
alimrite  of  alumina  obtained  by  method  \  (xiii.  326,)  repeatedly  with 
concentrated  aqueous  carbonate  of  soda,  as  long  as  the  liquid  acquires  a 
deep  colour,  whereby  purpurin  ia  extracted;  an  admixture  of  reeiu  is 
then  removed  by  repeated  washing  with  warm  ether,  and  the  residue  is 
decomposed  jis  above. 

2.  Mndder  washed  as  described  (xiii,  32ii,  3),  is  boiled  wiih  solution 
of  alum  for  four  days  ;  whoreupoa  Ihe  brownish  red  precipitate  containing 
the  alizarin  which  la  deposited  from  the  extracts,  is  repeatedly  boiled  with 
dilute  hydrochloric  acid,  the  residue  washed  and  dissolved  in  alcohol. 
On  evai>ornting  down  the  alcoholic  solution  and  allowing  it  to  cool,  it 
depoaita  erystala  of  alizarin,  which  is  freed  from  the  purpurin  contained 
in  it  by  dissolving  in  a  small  quantity  of  nicohol  and  repeatedly  boiling 
with  eolutionof  alum,  as  long  as  the  liquid  becomes  coloured;  whereupon 
tbo  alizarin  is  precipitnled  anil  the  purpurin  passes  into  solution.  The 
alifcinn  is  obtaitieir  in  crystals  by  washing  the  product,  dissolving  tho 
ether,  and  abandoning  tbe  solution  to  spontaneous  evaporation.  (Ruuge,) 
Wiiri  adopts  a  similar  method,  boiling  with  alcoholic  Bolution  ot  ^\i\n. 
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tbe  pcccipitatfi,  wliicli  is  deposited  on  cooling  from  tlie  miuliler-oxtRirt  \>n- 
paroil  with  alain,  wliercuixin  llie  coloaring'  malters  form  two  etraU  ot 
cooling.  He  removes  tbe  upper  light  rod  Bocculeni  stratum  ;  ssain  trriti 
tbo  lower  dork-brown  stratum  witb  slcoholic  alum  ;  boils  ;  and  tUoj  con- 
tinued the  operation,  tilt  the  upper  flakes  gire  a  pore  violet  solution  wiih 
Eut^fih,  nbercopon  lie  separates  the  alixarin  from  the  undissolrcil  poKiaa 
y  boilio^  with  hyJrocliloric  acid,  recrystallistng  from  alcohol,  and  flokllj 
from  ether. 

3.  liocbleJer  proceeds  as  described  (liii,  327),  or  pr^tii  1 
aliiarin  and  pnrpurin  from  tbe  aqueous  decoction  of  madder 
water,  fitters  off  the  violet  precipitate,  and  decomposes  it  with  ' 
atrong  hjdrocbloric  acid,  n-hercby  chloride  of  barium  is  (lU-'i 
leaving  a  residue  of  alizarin  contaiuing  a  little  purpurin,  whicU  um*  U 
separated  by  recry stall isation. 

4.  Commercial  garancin  is  narmed  tvo  or  three  timus  uilh  \  pt, 
ammonia-alum  dissolved  in  water;  the  liquid  evaporated  wttb  nioitint 
stirring  ;  the  residue  dried,  pulverised,  treated  with  boiling  bisulphidt  of 
carbon  (or  witb  absolute  alcohol),  nnd  filtered  from  imdiBsolved  aluia ; 
and  tbe  brilliant  golden-yellow  solution  is  allowed  to  cool  ;  wbi-rrnpM 
alizariu  cryotullises  out  in  silky  needles.  (L.  Vilmorin,  J,  Chin.  JitJ. 
1859,  2J5  ;  J)in</I.  pol.  Journ.  1.52,  lfl9  ;  CHtm.  Cmtr.  1859,  380) 

5.  When  the  extract  prepared  from  madder  with  wood-spirit  is  Into- 
rated  with  10  pt«.  water,  and  heated  in  closed  vessels  for  15  miaDlwil 
SSO°,  tbe  water  after  cooling  is  foaod  full  of  crystals  of  alizarin,  ^\iA 
may  readily  bo  separated  from  tbe  fused  extract  at  the  bottom  of  ibt 
vessel ;  and  by  repeating  the  operation  three  times,  tbe  whole  of  tU 
alizarin  may  be  cxtrncted.  (Plessy  &  Schutienberger,  Compt,  mi. 
43,  IC7  ;  J.  Pr.  Chmn.  70,  314.) 

OUUr  melhods.     Alsatian  madder  is  softened  with  3  or  4  via.  <A  c*U 
water  for  10  minutes,  aud  the  mass   is  pressed  between  linen.    Tb 
brownish  red  liquid  coagulates  in  a  trembllug  jelly,  which  is  gnAxai\j 
pressed  through  scveraJ  folds  of  thick  linen,  then  moistened  w ilk  wait 
and  again  pressed  oat.     The  'residue  may  bo  suhtimcil  ;  or  cl*a  it  nt} 
he  oxhansted  with  alcohol ;  the  tincture  reduced  to  ^th  of  its  volna*; 
the  residue  mixed  with  a  little  snlpbnrie  acid  and  n  largo  qnantin of 
water ;  and  the  resolting  bulky,  brownish  yellow  pm'ipilate  ws.thc4  br 
decantation  with  a  large  quantity  of  water,  as  long  as  tbe  wn^-nNr 
exhibits  au  acid  reaction.     It  is  then  dried,  and  the  alizarin  is  (-iiVn-  •■•* 
rated  by  suhliiuation  or  extracted  with  ether,     (Colin  &  K' ! 
Kuhlmann    rocommcuded   to   extract   with  boilini;  nlcolnil 
crude  madder,  or  madder  previously  washed   with  cold  w:ir 
ovuporato  the  tincture,  and  when  the  residue  has  become  nh.. 
hut  still  contains  alcohol,  to  precipitate  it  with  sulphuric  nri'l  - 
and  either  to  sublime  tbo  precipitate  or  extract  it  with  ethnr. 
14,303.)  —  Zenncck  washes  madder  with  cold  water,  then  mu'i 
sulphuric  acid  ;  exhausts  the  dried  residue  with  ether  ;  aud  subJiuw^  w 
reaidoe  left  by  Qva|>oniting  the  ether.     Au  oil  oUtinately  adboiw  >■ 
RiiblinMxl  aliciu-ln,   and  may  be  removed  bjr   rincing  th't  crystal*  wit^ 
ether  and  pronaing  them  hard  between  blotting  pmper.     (KobiqanL) 

G.iulticr  and  Porsoz  prepared  their  mnli^it  eoloivnU  rou^r,  whiA 
apponrs  to  bo  impure  alixarlu.  by  precipitating  the  alkaline  Jecoeti 
iniiddor  obtained  as  dcserihed  (xiii,  3S0,  2)  with  an  noid,  WB«lii«|  <** 

b»Uto,  dissolving  it  in  alcohol,  and  ov.iponiting. 
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Useful  fur  com}>arinr}  dtferent  iindt  of  Madder.  10  kiiogr.  mriddcr 
are  boiled  for  30  minutes  with  2  kilugr.  alum  and  SO  kiiogr.  water,  thea 
poured  upon  linen,  and  the  residue  is  preSEed  and  treated  three  timea  in  tbe 
same  manner.  Tlio  united  extracts  ore  allowed  to  stand  for  a,  certain 
time,  and  after  tboy  are  quite  cold,  decanted,  and  mixed,  during  constuiit 
stirring,  with  025  grammes  of  sulphuric  acid  (previously  diluted  with 
twice  its  weight  of  water),  whereupon  thick  reddish  flakea  are  precipi- 
tated, which,  after  having  been  thoroughly  washed,  are  dried  in  the  air. 
Alizarin  thus  obtained  still  contains  lime,  xanthin,  and  purpuriu.  To 
remove  these  substances,  it  Is  dissolved  in  aqueous  carbonate  of  potash 
and  the  filtrate  is  precipitated  by  sulphuric  acid.  Avignon-iaaddor  yields 
from  2  to  3  p.  c.  alirarin,     {Meillet,  Hee.  icient.  1,  213.) 

B.  From  Hubian.  1.  Bjf  loiling  with  acids.  Aqueous  rubian  (or 
extract  of  madder  prepared  with  boiling  water)  is  boiled  with  a  large 
quantity  of  dilute  sulphuric  acid  as  long  as  orange-coloured  flakes  con- 
tinue to  deposit ;  it  is  then  allowed  to  cool,  and  the  flakes  arc  collected 
and  washed  (the  filtrate  from  them  sometimes  yields  an  additional  quantity 
when  again  boiled  with  fresh  ncid).  They  contain  alizarin,  rubirotin, 
rerantiu,  and  rubianin,  and  are  submitted  to  the  following  treatment : 

n.  In  case  onli/ Aliaii-in  is  required.  The  substance  is  dissolved  in 
alcohol,  precipated  with  hydrate  of  alumina,  and  filtered  ;  the  precipitate 
is  treated  with  aqueous  carbonate  of  potash  or  soda,  as  long  as  anything 
is  dissolved;  the  residue  is  collected  and  decomposed  by  an  aciaj  and 
the  precipated  alizarin  is  crystallised  from  alcohol.     (Suhunck.J 

In  ease  Subiretiti,  Teivittin,  and  Euhiaiiin  are  oho  req>iired.  —  The 
tabsitance  is  dissolved  in  boiling  alcohol;  the  reddish  yellow  solution 
filtered  boiling;  and  the  residue  boiled  with  fresh  alcohol  as  long  as  the 
Ifttter  acquires  a  dark  yellow  colour.  The  yellow  or  brownish  yellow 
oryetalline  maes  left  in  the  residue  is  chiefly  rubianin,  which,  however, 
may  also  be  dissolved  by  frequent  treatment  with  boiling  alcohol,  whence 
it  crystallines  on  cooling,  as  well  as  from  the  first  extracts.  The  solutions 
are  left  to  cool,  and  the  crystals  of  rubianin  containing  vtrantin  (see 
further  treatment  of  this  below)  are  separated  from  the  niotlier-liquid 
(which,  however,  still  coutains  a  little  robianin).  Acetate  of  alumina  is 
now  added  to  the  liquid,  whereby  all  the  alizarin  together  with  a  small 
quantity  of  verantin  is  precipitated  as  a  dark  red  powder,  which  is 
collected  and  waahod  with  alcohol  till  the  washings  are  colourless.  The 
mother- liquid  server  for  the  preparation  of  rubiretin,  rubianin,  ami 
verantin.  The  precipitate  is  decomposed  with  hydrochloiic  aeid;  the 
flakes  of  alizarin  and  verantin  thus  separated  are  washed  tvitli  water  and 
liirwiived  in  alcohol;  and  all  the  verantin  is  precipitated  from  tlio 
wlution  ns  a  reddish  brown  copper-compound  by  acetate  of  cupper,  whilo 
the  alixarite  of  copper  remains  diESolved  in  the  dark  purpio  filtrate, 
from  which  aliiearin  is  prepared  by  precipitating  with  hydrochlorio  aoid, 
thoroMglily  washing  the  precipitate,  dissolving  io  alcohol,  and  roorystal- 
lising.     (Schunek.) 

The  following  method  is  adopted  to  purify  the  rubianin,  ruhiretlu, 
and  Ycrantin,  likewise  obtained — ■ 

a.  Eubianin.  When  an  aqueous  decoction  of  madder  is  employed 
Instead  of  rubian,  tubiacin  is  obtained  in  plaeo  of  rubianin.  —  n.  TUa 
crystals  of  rubianin  coataiuing  veiuntin  obtained  as  ahovQ  9.ie&\«£u\^e^vci 
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boiling  alcolinl ;  the  veraiitin  is  precipitated  liy  aceUite  of  lead  u  vcrnnlita 
of  le^;  and  the  liquid  is  filtered   and  loft  to  cool,  when-iipon  Urr' 
lemon -yellow  needlos  of  riibianin  are  deposited.  — p.  Tho  mother- 1  iquiJ 
romaining  after  the  precipitation  of  the  alizarilo  of  nliiminn,  and  ttilj 
containing  nibiretin,  ruhianin,  and  verantin,  is  evaporated  to  dryoi**', 
and  the  residue  is  mixed  with  hydrochloric  acid  and  washed  with  wilft 
till  all  traced  of  acid  and  alumina  have  been  removed.     Tito  t««i<fa(<  )> 
boiled  with  water,  whereupon  hrowa  drops  of  resin  are  pn-dpiinlcil,  --irA 
brownish  yellow  flakes  float  on  the  water.     These  aro  poiin-l  ■  :! 
the  liquid  from  the  resinous  drops  (rubiretin  and  verantin).  .iml  ' 
meat  is  repeated  as  loo<r  as  flakes  are  obtained.     The  flnkc-^  ' 
rubianin  and  verantin,  the  first  of  which  dissoKcn  by  repeul.ii    '     ■ 
with  water,  and  is  deposited  in  orange- coloured  fiakcs  on  cooling,    Tli'-"' 
are  dissolved  in  boiling  alcohol,  and  as  the  liijnid  cools,  cryetnln  of  niltiuio 
are  ohtaiacd,  while  a  small  iiuantily  of  alizarin  and  rubiretin  remaiu  !» 
the  motlier-Uqnid.     (SchanoK,) 

h.  Rubirelin.     When  the  resinous  drops  obtaiiied  above  an  trnteJ 
with  cold  alcohol,  they  yield  rubiretin,  verantin  remaiainj;  undiHolrnL 

(Schunck.) 

e.    Veranfhi.     Obtained  in  the  preceding  processes  partly  a«  v«raiilit> 
of  lead,  partly  as  vcrantito  of  copper,  and  partly  na  insoliil'l"  -i-"-!"- 
{•i  ami  b).      The  first  two  aro  decomposed  with  dilulo  fuljp)    ■ 
and   the   verantin  is  cxiructed   with  boiling  aloobnl,  then   il 
a  small  <]uantityof  lioiling  alcohol,  and  the  dark  roddieli  «i 
brown  powder  deposited  on  cooling  is  purified  by  rcdissolviu|*  hi  uilv-uui. 
(Schunck.) 

The  madder-root  exhausted  with  Iwiling  water  for  the  preparation  i»f 
rubian,  still  contains  alizarin,  rubiacin,  and  verantin.     It  is  bujlisl 


hydrochloric  acid,  washed  with  water,  and  boiled  with  nolaoli,  wliintj 
'    ■   red  solution  is  formed,  which  being  filtered  and  suM^   '  "  "-' 
n  acid,  yields  a  dark,  brownish  rod  precipitate.     Tbis  Wii 


with  water,  yields  alixarin  and  pectic  acid,  and  leaves  a  n»idD«  at  raUw 
and  verantin.  The  alizarin  is  separated  from  the  pectic  aoid  by  rvcryiul- 
lioation.  The  mixture  of  rubiacin  and  verantin  boilod  witb  f«rrio  tiitral^ 
yields  a  solution  of  rubiacic  acid,  which  may  be  preoipltatvd  by  kjdiv- 
obloric  aoid,   whilo   verantin    remains   undissolved.       (Scbuock.)      in 

hr\i>w,  rubladnir  iciil. 

2.  Bj/  hoilui'j  witk  alknlit.  Ilubian  is  boiled  with  an  esc«m  of  cuMit 
Koda,  till  tbo  colour  of  tlie  liquid,  which  was  at  first  blood-red,  baa  tsnal 
nurnle-rod,  and  the  liquid  having  become  more  concentrated.  ikpa*iB 
dart  purpln-roil  alizarile  of  soda.  The  solution  is  now  dooomfiOMrf  *tlh 
flxcetm  of  dilute  sulidiurio  acid,  whereupon  it  beoomes  colimriew,  dcmwting 
erange-coluuro'l  fiakea,  which,  having  leeu  thoroughly  wuhed  with  waui. 
furm  a  mixture  of  alii&rio,  verantin,  rubirelin.  and  rubiadin.  Tbt 
flakes  are  treat«d  with  builini;  alcohol,  which  dlasolvos  then  leaviac* 
dark-brown  substance  (formrd  from  sugar) ;  the  liquid  is  fl!lcn«l,  uA 
ihe  filtrate  is  prccipilalcd  with  ai-ctato  of  alumina,  whereby  aliaarit«  -^ 
alumina.  lii|;ulliur  with  a  small  quantity  of  vorantin.  ia  prccipilatvd,  t»i 
i«  furtW  treated  aa  above  described.  (ScUunck.)— ror  thrfaRhtrinx- 
tnent  at  th*  moUMr-liqnU  oonlaiafiic  nUwIia,  rabirelta,  tad  vermnttn,  •■■  JbiMidM. 
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9.  Bp  fermentation — Action  of  Erythrotym  on  Kuhian — orbt/Fermm- 
tatian  ff  Madder.  By  tbi»  melhoil  sliiBrin.  nibiretin,  ind  vemotin  are  oliUini'd 
in    ■mailer   quantity   (ban  by  mcthoils    I   nod    2,  sad  are    more   difficult   (u   |iuHrj. 

Erythrozym  is  nddcd  to  aqneoas  rubiau,  aud  tlie  liquid  is  allowed  to 
Etand  in  a  modemtely  warm  place  nntil  it  haa  become  taateless  and 
culourtass,  owing  to  iLe  dejHisilion  of  a  brown  jell/.  If  tb»  deposit  should 
not  Uke  place  in  21  houn,  muiv  erjiUroiym  must  be  aitded.  Or  maildor  is  stirred 
up  witb  cold  or  warm  water,  and  left  in  a  warm  place  till  a  jelly  is 
formetl-  In  butU  ca^ea,  the  muss  is  mixed  with  a  little  water,  and  tliu 
jelly  is  collected  on  a  filter  nud  washed  with  a  Euinll  quantity  of  water. 
It  coDtains  alizarin,  rttbiretin,  vorantin,  rubialin,  rubiiij,'in,  and  rubiadipin, 
which  are  separated  as  follows  : — 

The  masH  is  well  boiled  witli  alcohol  as  long  aa  the  liquid  acquirer  a 
yellow  colour,  and  acotiite  of  alumina  is  added  to  the  filtrate,  whereby 
alizarin,  verantln,  and  rubiaGn  are  precipitated  in  combination  with 
alumina,  but  only  partially.  The  whole  is  then  filtered  (fur  tbe  furtber 
irBitment  of  ibe  precipitate.  «c  below)^  and  sulpburin  acid  and  a  largo  quantity 
of  water  are  added  to  tho  dark  ijrownish-red  filtrate,  whereby  the  whole 
of  the  dissolved  substances  nre  precipitated  as  a  yeliuw  powder,  which, 
having  Iwen  thoroughly  washed  with  water,  is  redissofved  in  boiling 
alcohul  and  mixed  with  excess  of  acetate  of  lead.  The  dark  pande-red 
lead-prccipitate,  which  is  filtered  boiling,  contains  alimrin,  rubiretin, 
verantin,  and  rubiafin  ;  tbe  dark  yellow  filtrate  rubiaL'in  and  rubladipin. 
The  tead-precipitatc  is  decomposed  with  boiling  bydrocblorio  acid,  and 
tbe  precipitated  yellow  flakes  are  washed  and  covered  with  cold  alcohol, 
which  extraclB  ruhiretln,  leaving  alizarin,  rubiafin,  and  vomntin.  On 
(lie  other  hand,  the  above-mentioned  precipitate  produced  by  acetate  of 
alumina  is  decomposed  with  boiling  hydrochlono  acid;  tbe  orange  flakes 
tbereby  separated  are  added  to  the  residue  of  alizarin,  rubiafin,  and 
verantin,  which  was  left  undissolved  by  cold  alcohol;  and  tho  whole  is 
dissolved  in  boiling  alcohol  and  mixed  with  acetate  of  copper,  which  forms 
n  purple  precipitiitQ  (rnbiaGtc,  verantite  with  a  small  quantity  of  alizarite 
of  copper).  After  Glterinff  off  the  precipitate,  alizarin  alone  remains  in 
solution  and  is  precipitated  by  hydrochloric  acid  aud  water,  and  purified 
by  crytitalUaatiou.     (Sohanck.) 

Trtalinait  oflKf.  Vcmntite  aiid  Rubiafite  of  eoppei:  The  purple  copper 
precipitate,  decomposed  by  bydrocblorio  acid,  deposits  insoluble  red 
flakes,  which,  after  washing,  are  dissolved  in  boiling  alcohol,  and  treated 
with  hydrated  stannous  oxide,  whereupon  only  yubiafin  remains  dissolved, 
and  crysUlli^es  from  tbe  filtrate  in  brilliant  needles  and  laminie,  while 
rerantin,  together  with  a  small  quantity  of  alizarin,  is  precipitated  as  a 

MMinous  OXide-taO.      (Schunck.)      See  Vtranlin. 

Hij^in  obtains  his  alizarin  (rubiaciu  and  xantbin),  the  first  of  which 
is  probably  a  mixture  of  alizarin  and  purpurin  (see  Wolff  &  Strecker, 
Antt.  Pharm.  75,  3),  in  the  following  manner  : —  Madder  is  exhausted 
in  a  digesting  funnel  with  hot  water,  till  tlio  washings  run  off  almost 
colourleea;  the  cold  extract  is  precipitated  with  dilute  sulphuric  acid; 
the  precipitateil  fiakes,  containing  alis.trin,  rubiucin,  and  a  small  quantity 
of  pectin,  are  collected;  and  the  filtrate,  containing  xantbin,  traces  of 
alitarin,  and  a  small  quantity  of  sugar,  is  kept  for  the  preparation  of 
x.inthin.  The  fiakes  are  Grst  washed  with  water  acidulated  with  sul- 
phuric acid,  then  with  pure  water,  afterwards  mixed  with  an  equal  bulk 
'   ^wdered  chalk,  and  boiled  with  wat«r,  till  tbe  waaVtinj^B  B.s&\]Lm«  u. 


iz 


PRlM.VItY   NUCLEUS   C^'H":   OXYGEN-NUCLEUS  CHK*"; 


1 


ItrigUt  red  colour.  This  aqueoua  solntion  contains  rnbiacin,  which 
separated  by  acidulating  tlie  filtrate  vith  sulphuric  acid,  col  lectin;;;  UM 
washing  the  greenish  yellow  precipitate,  and  rearyetallising  from  al«l^llI. 
The  residual  chalk  containa  Hi^gin's  alitarin,  which  is  oxtiacliMl  Ijr 
digeating  with  dilate  hydrochlono  a«id,  filtering,  vashing  the  rcsidao, 
and  reery stall  ieing  from  alcohol. 

Prepamtion  of  Jliggin'x  Xanlhin.  Tbo  filtnito  obtained  aa  shove  is 
neutralised  with  ciuhonalo  of  soda ;  the  rnbiacin  and  nlizarin  stiU  in 
solution  are  precipitated  by  digesting  the  liquid  for  half  sm  hour  at  iff 
with  a  email  quantity  of  hydrate  of  alumina ;  the  phosphoric  and  sal- 
phuric  acids  are  separated  from  the  filtrate  by  means  of  barylA-wfttcr ; 
and  the  xauthia  is  precipitated  from  the  filtrate  as  a  red  lao  by  snbaoctatc 
of  leail.  This  being  washed  with  water,  euspeuded  in  wafer,  unA  Aixom- 
posed  by  sulphuretted  hydrogen,  deposits  xiinthin  together  with  eul* 
phido  of  lead.  The  mixture  is  thea  washed  with  cold  water  and  Uig 
lanlhin  extracted  by  boiling  water;  the  eolntiona  are  eraporated  lo  > 
ayrup  (neutraliaed  with  baryta.  If  necessary),  and  then,  to  c«mpl*te 
dryness;  the  rcndue  is  extracted  with  absolute  alcohol ;  and  the  alconolia 
solution  is  evaporated.     (Higgin.) 

The  madder,  after  thorough  washing  with  hot  water,  etUl  iwntains  ths 
greater  part  of  the  alizarin  (p.  135)  together  with  only  a  small  quantity 
of  rubiacin.  To  separate  the  alizarin,  the  madder  residue  is  boiled  thrM 
or  four  times  with  a  weak  solution  of  alum,  whereby  the  rubiacin  ti 
removed,  and  tlie  residue  is  then  boiled  for  a  quarter  of  an  hour  wilhi 
satunitcd  solution  of  alum  and  filtered,  this  treatment  being  repeated  till 
the  madder  is  exhausted  and  bos  become  oeh-grey.  The  united  deroc- 
tions  ate  cooled  to  32°  and  strongly  acidified  with  dilute  sulphoric  ariil, 
whereupon  the  alizarin  is  precipitated,  the  precipitation  being  promoted 
by  rapidly  stirring  the  liquid.  The  product  is  oollected  and  piirifiril  u 
abuTU.  Higgin's  aliiarin  differs  from  that  prepared  b;^  other  eheinisti,  hj 
its  property  of  dissolring  with  purple-red  tolonr  tn  boiling  aqueous  alnn. 
Since  this  solution  does  not  yield  mach  deposit  on  cooling,  it  |ierliap 
consists  of  purporin  (p.  xiii,  325),  or  according  to  Schuuck,  of  alii&rin  c«ii- 
taining  vemntin  (■«•  b«iow,  iVrmt/in).  When  boiled  with  aqueous  nl- 
phalo  of  ammonia  (or  sulphate  of  potash)  it  is  converted  into  a  pat|it»- 
red  powder,  witliuut  dissolving  (the  behaviour  of  pure  alixjrin  i*  not 
kDOwn),  and  may  thus  be  separated  from  Higgin's  ruliincin. 

Propmia.  Hydrated  alizarin  {p.  138)  parU  with  its  wnter  bctwwr 
100'  and  120'',  becomes  opaque,  assumes  a  darker  rod  rolunr,  liltti  nalift 
chromato  of  lead,  and  is  converted  into  anhydrous  alirorin  (Schna  "~~ 
which  molts  at  a  higher  temperature,  solidifies  in  a  reddish  br 
orystallino  mass  on  cooliug,  and  sublimes,  according  to  Schnnok,  Kt  Sl^ 
according  to  Sohiel,  at  225'',  in  long,  brilliant,  golden  yollow  im  ** 
reflecting  light  with  red  colour.  (&>lin  <t  Robiquot.)  SBbllmcJ  ■ 
foriM  toiir.iidtd,  flviibts  (Zconpck),  brilliBiil,  omnsF-eolanrtd  (Ran^,  Sebid),  r 
vHIds  (Dab<u),  red.  tnnipsrcnl  nMillei.  (Etobiqart.)  It  Is  brigbler  in 
Ware  *ulillini(inn,  bright  oruige,  lnini]iirfn(,  and  very  brilliint.  (S  ' 
Ant  tubliDiation  then  slwuyi  n^maini  ■  rnidiie  of  nrbnn,  ■ccnnling 
quet.  RDDt«  ft  Sbunrk.  Wolff  R  Slrrckcr,  but  not  ou  r«ubUiii>li"n.  > 
A  KoilqiiM  ft  Rii«itr.  Ncnlrul  (Ctdin  A  Iloliquot).  Iteddena 
(Z«Diicck.)     lli-avier  tliiin  water.     Tastes  bitter  and  noid.      " 


VftM  it  StrcekcT'i  calculation. 

20  C    120  ....     6S-36  .... 

C  H    6  ....      S45  .... 

6  O    43  ....     27S9  .... 


C'H'O"  .. 


Scbaitck'c  calcuUI 
,  U  C    84  .... 


6D-42  .. 
2G'ib  .. 


.  10000  C'H'O'  ....  121  ....  10000  ., 
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.  ..      .       Scliinl. 

7009  ....  67  Ja 
3-73  ....  *-22 
2G'18  ....     2B'32 

100-00  ....  100-00 


1  obtaineil  from  rubion   bf  sulphuric  scid;   b  bj  aodsi   e  hj  er/tiaozjm} 
d  frocn  rnbisnic  acid  by  Eul)ihiirie  acid  and  anila.     (Schuuck.) 

Earlier  formulii:  of  alimriti :  C^IP'O'"  ( RobiqueO ;  C»H'0'  (S«hiel) ;  CHi^O' 
(Debu.)  J  C"H"0"  =  3C=°H«0»  +  A.]  for  Ihe  BUiarin  which  Rocbleder  inreiligated. 
(Bocblnler.)  The  formDla  C»ll°0«g>i«i  by  Wolff  &  Streckerls  most  ^nerally  adapted  ; 
IhU  dnea  not  exactly  corrapond  with  Schunck'i  atintyan.  and  aceordiug  to  him  does  not 
•xpUin  llie  eoanecCion  of  alizarin  with  luhian  and  mbiioic  acid,  sod  especially  of  the 
formation  of  aliiarin  obserred  by  Scbunrk  in  dfcoDipoting  rubianic  scid  (see  Rubianic 
Aeid)i  Schonok's  formulte  are  therefore  likewiiie  giren  in  tho  fullowiag  pagei. 


sarju  heated  on  pla,tiuum-foil,  melta  and  burns 
hen  Scliiel  filled  a  glta*  bulb  witli  nlitarin,  and  pai!cil 


Dfeompothioiii.     1. 
with  flame.     (Scliunck.) 

B  eurrrnt  of  o.\ygen  iiilo  it,  an  eiploiion  took  place  as  Ihe  mbitance  vaa  fused, 
ehattered  the  apparatui.  2.  It  18  converted  by  boiliog  dilute  nitric  aeid  into 
oxalia  Mid  and  a  peculiar  acid  (Sohunch),  into  phtbalic  acid,  (liii,  10.) 
tLauront  &  Gerhardt.) 


C'H'O'  t  2H0  H 


80  =  C^H^Qs  ■( 


CHW. 


3.  WLoii  alizarin  is  snspeuded  in  water  and  c/ifomie  ens  passed  through  the 
liijuid,  it  turns  yellow,  pves  \\y  heat  a  colourless  sunlitnate,  and  dissolves 
iu  aJkatia  without  much  colour.  (Schunck.)  —  It  remains  appiirciitly 
niichuagcd  hv  tho  aotioii  of  clilorino,  but  if  mixed  with  potash  after  the 
excess  of  clilorino  has  been  removed,  it  gives  a  deep  red  eolation  like 
uurpuria  and  a  purple-red  precipitate  with  baryta;  hence  it  has  probably 
^^MD  converted  into  purpurin  : 


=  CH'C  t   2C0'.    (Wolff  &  StMckcr.) 


^^_  1  rapidtj  lurnGJ  pale  brown  by  chlorine.     fZenneok.)      4.    It   is 

eonverted  inlophthalic  aoid  hy  ferric  nitrate  ot  ekloiideat  the  boiling  heat. 
(Scbunck.)  (For  the  bvhuTiour  at  Ihs  alkaline  Eolntioa  with  fernms  intvlmir,  see 
xiii,  329.)  C.  It  is  ilecompo^eil  by  boiling  with  chnmite  of  potath  and 
nlpkuric  acid,     (Dcbua,  Scliunck.)  —  C.  U  reduces  fcrcWoriJc  o/  gol4  »«\ 
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ailJUiua  (if  cnuatio  potaali.  (SchuDck.)  —  7-  Aooordin^  to  Wulffi 
Stacker,  alizunn  is  coiiverteil  iuto  purjiurin  by  tlie  fermcnUtioa  J 
madiler,  inasmuch  as  these  chemisU  were  able  tu  iibluiii  onljr  purpotN 
but  DO  alizarin,  from  fermented  nmtlJer.     This  is  denied  bj  Schnnck.    i 

Com&t'naCtons,       With  walrr.  —  u.  Hj/di-aud  Alharin.      Cry»l 
from  alcohol :    Inug,   trauGparent,    dark-yellovr   prisms   uf   higlt   Itu 
rcGoinblitigisatiii,  without  any  shade  of  brownish  vol  low  or  rod,  wfaioli  tl 
liavD  only  when  contain  in  u  ted  with  vernntin.    ( Wolfi'&  Strccker.) 
rose-coloured  needles.     (Debus.)      Brownish  yellow,  (.-rystallino  powi 
(Kunge);  browniBh  red  mass,  linving  a  brilliant   fra^luro.   (QauUier  1 
Persor.)     It  parts  with   :8-12  p.  c.  water  at  100°,  (C^HH)'  +  4Aq  ■ 
IVU;  C"H»0'  +  3Aq  =  18-24  p.o.),  without  changiug  its  furtn,  i  " 
is  converted  into  anhydroua  aliiarin.     (Scbunk.) 


Wolff  &  Strcckcr'a  calcnlition.  Schunck'i  oalcuUtiau. 

SO  C    lao  ....     57-14  14  C   B»  ....     56-75  ,_     56-W 

10  U   „...      10....      4-76  BH  8...,      S-40  ....      S-0* 

10  O    80  ....    38-10  7  0 58  ....     37-85  ...    S;-9S_ 

C»H'0*,4A4  ....  210  ....  lOOOO  C"H'0*,3Aq  ....  148  ....  10000  .... 

b.  Aqwivt  Aliznrin.     Alizarin  is  with  difiicnlty  muiRt«iied  by  o 
walrr  (Wolff  it  Strccker),  and  dissolves  in  it  very  sligLlly,  but  s 
reiidily  in  boiling  water.     (Colin   6i   Rohiquet,)      It  diasolrea  ap&riu 
with  yellow  colour  in  boiling  water,  and  is  deposited  in  flakoa  on  cooliu 
(Sohunok.)       The  Bolutlun    Is    rose-coloured   (Coliu  &   Hobiijuet),  * 
when  the  water  ooataina  alkali.   (Sohuuck,  Wolff  &  Slreckcr.)     Tho  « 

tioii  prepared  with  boiling  water  does  not  yield  any  deposit  c      

(Gaultier  &  Peraoz);  it  is  precipitated  by  acids.    (Kuiilnianii.)     TIwm 
bilily  of  alizarin  in  water  rapidly  increaaca  wfacu  tho  mixture  is  heall| 
in  n  scaled  tube  above  200^.     100  pta.  water  dissolve  at  iWS", 
223',  I  TO  and  at  250",  3-lfi  parts.     (Plessy  &  Schiitxenbor^'or. 
rend.  43,  167;  J.  pi:  ehrm.  Oil,  014.) 

It  In  not  affected  by  weak  acid*  (Gaultier  &  Perxui),  by  bj/droelA.,, 
acid.  (SchuDck.)  Boiled  wilh  dilute  acids,  it  dissolvoa  with  yeflowooloi 
and  is  deposited  in  oran^-yellow  flakes  on  cooling.     fRunge.) 

Dissolves  in  giUphuiic  acid  without  evolution  or   sulpbUK 
forming  a  blood-red  solution  from  which  it  is  precipitated  by  water" 
unchanged.     (Colin  &  Robiquct  and  others.)     The  oulour  of  the  hoIu^oo 
iu  Euljihurio  acid  is  dark  yellowish  brown,  and  is  not  changed  by  h«L 
(Schunck.) 

Dissolves  in  bitulj-tiiiie  of  carbon,  with  reddish  yellow  c«l«n 
(Zenneok.)  AliEarin  combines  with  talifiahU  bafi.  Tbesu  oainiMMiw 
which  are  regarded  by  Debus  as  salts,  litnralrt,  tue  red,  violet  (ur  Wvi 
and  are  insolablo  in  water  and  in  alcohol  with  the  exeoption  ot  t' 
ammonia,  soda,  and  potu-ih-siilts.  They  seldom,  if  ever,  contain  I  J 
metallic  osido  to  1  At.  aliuirin. 

Whrn  dry  gaieoiu  ammonia  is  passed  over  alizarin,  ibo  maw  beooM 
warm  and  turns  violet,  but  parts  by  heat  with  all  the  ammonia  it  1 
takeu   up  aud  roassumos    its  yellow  colour.       Heated    in  a  Nlream 
ummoaia,  alizarin  euldimes   nnchnngod,   but   iicvjuircA   a   violet  eoM 
(Rochledor)  _ 

DiwoIvM  in  aqneoua  omfRonia  with  orsei lie- colour,  wiihoot  an j  bl 
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bit  the  surface.  (Wolll'  &  Streckcr.)  Tiio  amnioiiia-sobtion  i 
purplo-red  fRuiige),  viotet-rcd  (Colin  &  Hobiquot),  rod  (Scliiel);  i 
becomes  turbid  us  the  auuuoaia  evaporates  (Gaultier  Sc  Pereoz);  leaves 
a  violet-brown  Rlni.  (ScUunck.)  Dissolves  in  nUfihide of  aminonium  with 
beautiCut  reddish  brown  colour.     (Oanlticr  &  Person. ) 

Disaolvea  readily  in  aqueous  cauitic  alkalit ;  at  a  eertaiu  coiiceutru- 
tion,  ibo  eolntion  appears  of  a  deep  purple  colour  by  tmusniitted  liglit, 
and  pure  blue  by  rt;IIecled  ligbt;  mhen  more  diluted,  it  appears 
uniformly  violet  (Wolff  &  Ktrecker.)  The  solution  is  pure  blue 
(Colin  &,  Robiquet);  of  a  beautiful  red,  permanent  in  the  air  (Gaultier 
dt  Pereoz);  of  a  niagnificeut  violel-blue,  and,  wlicu  enturated,  purple 
(Bunge);  violet  (Schiel);  purple,  and  leaves  on  evaporation  a  purple 
nncrystalline  mass.     (S(^hunck.) 

fiiasolvea  in  atiucous  alkaline  carloiiates  as  iu  ammonia  (Wolff  & 
Strecker),  with  magnificent  purple  colour.  (Schunck.)  Tlie  Eolution  i 
orange-red  (Gaultier  &  Persos);  red.  (Schiel.)  DisEolvos  in  arseniU:, 
artetiialc,  and  tiliaiU  of  pottu/i.  (Oaultier  tt  Persoz.)  —  It  does  not 
dissolve  in  cold  licarbonate  of  tuda,  till  the  solution  is  warmed,  where- 
upon carbonic  acid  is  evolved.     (Zenneck.) 

t  precipitated  by  acids  from  its  ulkalinG  solutions  iu  dee]) 

ige-coloured  flakes.     (Schunck.) 


J. 


cd  hy  hei 


;o Id-sat u rated 


Aliiarite  of  Soda.  Alizarin  is  dissolve 
Bolutiuii  of  carbonate  of  soda,  and  the  c 
cooliof^  is  dried,  then  diatiolved  iu  absolute  alcohol  and  jii'ccipitatcd  by 
ether.  Purple  Bakes,  insoluble  In  cuneeiitratcd  solution  of  carbonate  of 
soda  and  in  cold  concentrated  saline  solutious,  but  soluble  in  water  i 
in  alcohol  with  orseille  colour,  which  is  turned  blue  by  caustic  soda. 
(Wolff  &  Strecker.) 

AliiarUe  tff" Bfiri/la,  Baryta  prod uoca  a  beautiful  blue  precipitate  ii 
the  solution  of  alimrin  in  ununonja  (Eobiquet  &  Coliu)^  it  precipitates  and 
dccoloriecii  the  potash  solution.  (Schuuck.)  Alcoholic  alicario  boiled 
with  baryta,  turns  lilac,  and  deposits  a  lilao  precipitate.    (Zenneok.) 

a.  Biliaik.     Alcoholic  alizarin  is  precipitated  with  excess  of  baryta- 
water  ',  the  precipitate  is  washed  out  of  contact  of  air  with  water  i\    ' 
warm  alcohol,  till  the  washings  are  no  longer  coloured  by  addition 
jHitaeh;  and  the  residue  is  dried  at  100°.     (Wolffs  Strecker.) 

Wolff  &  Stri^cker, 
OotfO*  174     ....     aO'43 

2  B«0 153     ....     44-35     440 

3  HO    ,     18     .  .       522 

C?*H»0"  +  2B»0,H0....  345     ....  lOO-OO 

Stsipiihame,  1.  Amnioniacal  solution  of  alixarin  yields  with 
loride  of  barium  a  tUHgniiicent  purple  (Schunok),  atinosl  pure  bit 
ecipitate,  abo\c  which  a  colourless  liquid  remains.  (Wolff  k  Strecker.) 
I'hen  dry,  it  funns  a  dark-brown,  almost  black  mass,  which  acquires  a 
'  mclullic  lustre  by  trituration  in  an  agato  mortar,  (tichunck.) 
I  It  was  once  obtained  by  precipitating  alcoholic  alixaiiu  with  b.iryta- 
Nlter  ns  in  tho  jircpamlion  of  the  bibasic  ynlt,  and  contained,  at  1""" 
■•8,  and  at  120^  39-8  p.  o.  baryta,     (Wolff  Jj  Sltecket.') 


I'RIMARY  KUCLEUS   C-'^H"';   OXYGEN-NUCLEfS   C*H'0'. 


2C»ll''0",3HO... 


2C™H»0",  +  3BaO,HO  ....  604'5     ....  10000 

At  120°  -  aC»H'0',3BaO  (by  calculation,  39'7  r-  <=■  BbO),  (Wolf  &  8 
According  lo  Scliunck,  the  formulii  b  C'H'CBaO  or  C"H'B»0*,HO,  which 
38-78  p.  c.  BaO. 

c.  Set^ti-aeid.  Alizarin  is  disaolred  in  aqueous  amino nia,  and  after 
thil  oxcoss  of  ammonia  hiu  been  evaporated  off,  the  GolntioD  ie  precipitated 
with  chloride  of  barium.  After  drying  nt  100",  tUe  salt  still  loaeBTeight 
at  120^     (Wolff  &  Strecfcer.) 


60  C  

el  120'. 
360    ....     53-3 

Wolff  &  Strecker. 
mfan. 

2  B.O 

-..,    1S3     ....     22-7 

22-90 

3C="H'0',2BaO . 
tui-tvaUr  produces  a 

675     ....  100-0 

beautiful  blue  pn 

ino-00 

ecipitate  with  amiuoniaeal 

aliiarin.     (Colin  St  Robiquet.) 

Jlizarite  of  Lime.  Lime-waifr  deooioriics  aliiarit*  of  pntasli  ami 
precipitatcit  aliKnTito  of  lime  (Schunck);  it  behaves  with  ammoniaca! 
alixarin  like  baryta- water.  (Colin  &  Robiquet.)  Alcolvlieallxnrin  boiied 
with  hydrate  of  lime  acquires  a  lilac  colour  and  deposits  a  lllao  prmipitato. 
(Zeunoctc.)  Carbonate  (and  phogplialr)  (ff  Ume  take  up  the  coloorin^ 
matter  from  aqueous  (hut  not  from  alcoholic)  alizariu  ;  it  is  to  this  affiaiiy 
between  aliurin  and  phosphate  of  lime  that  the  rud  colour  of  tLe  Uodm 
of  animals  feeding  on  madder  is  owing.  (BcrEelJus,  J.  Gehlen,  4,  l!4|" 
AIJEmn  diiMolvcs  in  calfiireottt  waters  aud  forms  a  bine  lac.     (Rani^.)  ' 

To  prepare  alizariteof  lime  an  aniinotiiacal  solution  of  aliiarin  iap   ' 
eipitated  with  chloride  of  calcium.     Magnificent  purple  procipitftte, li 
tlic  baryta  compound.     (Schunck.) 


2(?»H'0'+3C«0,UO   ....  4S&    ....  100-0 
The  bronla  U  thai  giicn  by  WollT  &  Strcckcri  Schuack  oritM  it  C>'CaIl*,0*,ll(| 
•Uit-l.  ™|uire.  1003  p.  c.  CiO. 

Araiuuniaeal  nlittiriu  produces  a  violet  procipitatu  with  rihride  f 
Ma7n<*>uni(Zenneck),  a  purple  precipitate.    (Schunck.)    Alcoholic  alL 
boiW  with  tnaynefia,  behaves  aa  with  linio  or  baryta.     (Zounock.) 

Mitarilr  of  Alumina.  Aliiarin  is  scarcely  soluble  in  alum-w>tali«i 
(Colin  &.  Robiquet).  iu«i,hillo.  (Gaultior  4(  TorBox  and  others.)  \VL. 
Giincculrated  sululion  of  alum  is  boiled  with  nlixarin,  it  tarns  yellow,  ai 
oD  cooling  becomes  almoBl  colourless,  dcpositiiif;  what  it  had  i 
[Wtjff  A  Strecker)  ;  it  acquires  a  red  irideMoacc,  ai>d  onouuUD([d< 
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'  kmall  erystnls  of  alizarin,  none  of  wliiub  reniaina  iu  Bolution.  (ScLunck.) 
The  Bolutious  of  alizarin  in  alcohol  and  in  potash  aro  decolorised  hy 
hydrate  of  alumina,  white  the  whole  of  the  alizarin  is  precipitated, 
iiiipartiog  a  red  or  reddiah  pnrple  colour  to  the  alamina-  (Schnnck.) 
Alizarin  disaolvea  in  alumiiiate  of  potash.  (Giiultier  St  Persoz.)  It 
forms  the  base  of  madder- lake. 

AlcohoUc  or  ethereal  solution  of  alizarin  is  precipitated  by  oxii/e  of 
tine.  (Dcbas.)  Aliaariii  diaBolvea  readily  in  >lanni>m  diloridf,  and  iu 
large  quantity  in  iCantioiu  oxide  mixed  with  ]iotii3h  (Ganltier  &  Persoz); 
it  IB  thereby  reduced.  (Schnnck.)  Ammoniacal  alizarin  formti  a  brown 
precipitate  with  tin-salta.     (Zenneck.) 

Alaarite  of  Lend.  Ammoniacal  alizarin  prodacca  a  purple-red 
prccipitale  with  acetate  of  lead.  —  a.  Ttfo-tkird*  i  Alcoholic  alizarin 
ia  precipitated  with  alvoholic  acetate  of  leml.  Purple  precipitate, 
beeomiDg  deep  red  on  standing.  (Schunck.)  6.  llnte-fotirtla  i  Alco- 
holic alizarin  feebly  acidulated  with  acetic  acid  is  precipitated  with 
alcoholic  acetate  of  lead,  so  that  the  first  remains  in  excess  ;  whereupon 

^a  violet  precipitate  is  formed,  stable  at  IGO",  insolahlo  in  water,  soluble 

^UB  acetic  acid  and  in  potash,     (Debus.) 

^*  a  p 


According  to  Wolff  &  Streckcr.  According  to  Schonck. 

240  ....     36-1  14  C  84  ....     37-57  .. 


3  PbO  33B  .. 


I 


2C™H'0»,3PbO  ....  G8C  ....  lOO'O  C"HHy,PbO....  22*  ....  100-00  ....  lOO-OO 

il  with  nliittrin  obloiDed  hy  d«oom|josiug  nibiun,  it  gave  50'44  p.  c.  PbO, 


Accoriling  to  Wolff  .\  Strecker. 


GO  C  ... 
li>  H  .. 
15  O  .„ 


gCMH'0>.4PbO B13     ....  1000 

Acwrdiae  to  Debai,  il  is  C^HK^-'.^FbO. 


.mmontacal  alizarin  produces  purple  preelpitates  with  firrotit  oud 
ferric-Malls  (Schnnck);  brown  precipitates.  (Zenneck,)  Alcoholic  and 
pDta^b  Bolutiona  of  alizarin  are  precipitated  dark  purple  by  /n-|-ic  oxide. 
(Schunck,)  Ammoniacal  alizarin  produces  a  purple  precipitate  with 
dhIis  of  copper  (Schunck),  a  brown  precipitate  (Zenneck) ;  and  likewise 
with  salts  of  mermry  and  'jold.  Si/vei-sntta  are  precipitated  bright  violet 
(Zenneck),  purple,  and  then  reduced.     (Schunck.) 

Alizarin  dissolves  in  cold  and  more  abucdantly  in  boiling  alcohol, 
with  yellow  colour,  (Schunck,  Wolff,  &  Strecker.)  The  solution  turns 
red  on  the  addition  of  a  small  quantity  of  ammonia.    ( WoIfT  &  Strecker.) 

dissolves  in  alcohol  in  almost  every  proportion  (CoVm  &,'B.aV\i\\\ct^,^\. 

"■     2I0pts,  of  nkiAioi  of  fip.  jr.  0-84.    (Zenneck  )     T\ic  Xwl-^'^'^V'^'*^ 


^^dia 


Ui 
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snlution  does  not  deposit  crystals  on  cooling,  but  on  dilution.    (Sclim 
It  is  precipitated  by  water  and  by  acids.     (Kuhlmaon,  Seliuock.^ 

Alizarin  dissolves  more  readily  in  elher  than  in  alcolol,  trith  itolii^ 
yellow  colonr  (Colin  &  Itobiquct,  and  otiiers);  at  12°.  in  160  pt§.  etiier  fl 
Bp.  gr.  073.  (Zenneck.)  The  solution  is  not  reddened  by  small  qaanlitM 
of  alkalis,  since  the  componnd  o!  aliiarin  with  the  alkali  is  preoipitBt«i 
(Wolff  &Streokor.) 

Alizarin  dissolves  sparingly  in  boilinjc  acetic  (Ktii,  and  imnarts  d 
ycllnw  colour.     (Schiinck.)     Dissolves  slowly  in  cold,  rapidly  tu)d  tnec 
nbnndantly  in  hot  glt/eerin,  Ibrminu'  an   intenaety  scarlet  liquid,  wliij 
deposits  red  flnkcs  when  mixed    with  water.     (Aruudon,    Dingl. 
Jouim.  147,  A&r,.) 

Alixariii  dissolves  in  roek-fU,  oil  nf  tur/Kntlitf,  and  in  faUjf  ( 
(Zeniieck.)  It  |iroduco6  nu  mordanted  fahries  all  the  colours  wiu  ' 
be  produced  by  madder,     (Colin,  Hobiquet,  and  others,) 


Prititaiy  nucleut  C"H". 

Paranicene.   c»h". 

St.  Eyre.     ^M,  Anti.  Chim.  I'hyt.  95,  503  ;  J.  pi:  Ckm.  <6,  465. 

Flinnalioii.     (li.  I'C.) 

Accunllng  lo  Gcrbinlt  (AT.  Jan.   Chim.  PAyi.  i&,  IDIJ,   Piuni  »  B.  1 
(Compl.  dim.  1B47.  198)  obtuntd  onlj  chlorobensolc  •rid  by  tbrsction  td  of* 
ufton  lm«>ie  sciJ  diiialved  ia  potuh,  snd  not  81.  Err*'*  chlnronioeic  sctd. 
nfiinidii  be  rorrsct,  and  St.  Eire  had  dncribed  uchloronicrii:  arid  n  miltimatbl 
Mnd  isblorobeninic  *dda,  chloronicene  mty  be  idcniiivl  i>i(h  c^lorobcnictwor  cUorUl>9 
phenyl  (li,  173),  and  i^bloronicene  with  rUloraQilinB.    Ni  troclilorciQiPcne  would  b*  V 
unknown  nitrochlarnbmienc.     It  rcmxiiiB  tberefure  tu  sbew  nlirtber  Uitt  ftmonto  I 
paranlirnr,  iiitro|>Hrunicenf  >  and  pimcioin  tre  tn  b«  changed  in  1  rurrnpondfng  nt 


and  to  indicale  the  origin  of  Ihctc  badici.     (Kr.. 
Parses  over  wb^n  chloronleeaie  or  btiryta 


xtnrc  of  rhloroDiM 
ticitl  with  excess  of  barvta  or  lime,  is  submitted  to  dry  distillaliaR.  ■ 
tbe  chloronicene  (C^Cl'H").  and  contaminated  ihoreby,  as  a  whtto  • 
liniate,  which  must  bo  pressed  between  pajier,  carefully  washed  with  « 
ether,  and  passed  in  tho  state  of  vnponr  through  a  tube  conlaioiitg  Itn 
heated  to  redness. 


et'mting  taste  and  smell. 

Vapour- de 

nsity  =  4-711. 

St.  Ei<«. 

20  c 

12  II 

...  12(1 
...      12 

3111     .. 

....      50< 

CH"  ... 

...  132 

..  lOD-UO     .. 

... «...     , 

C-vipottf  ,. 

Vols. 
...     20     

....  B'saw       1 

....    0-MI6       Jl 

..,     a   

1   

....     4-175S 

It  is  violently  attacked  by  /umit 
deii'MitinK  needles  of  p&miiiceno  on  ci 
iCiTat  the  same  time, 
solves  in  aMin!  nml  in  elKer. 


J  jtiirie  acid  nnd  finally  d 
uling.     A  small  ijtiatititj  of  n 


CCMINTC   AI.C0I10I,. 


Cuminic  Alcohol. 
C»H"0'  =  C™H",H'0'. 


KiucT.  Di'igerlalion  iiber  Derivnte  des  CiimlnnU  iind  Gr/mens,  Giitt. 
^^  1854 ;  ahsiT.  Ann.  Pkarm.  92,  66  ;  J.  pi:  Ckem.  G4,  15D  ;  Phanu. 
^K   Centr.  1855,  107  ;  -A'.  Ann.  Chim.  Phy>.  43,  347. 


Cj/mylie  alcohol. 

Formntion.     Prodiiced  by  tbe  action  of  alcoholic  potash  on  ciimlnol 
mcnn  temperature,  or  more  rapidly  at  the  hoiling  heat. 


Preparation.  1  vol.  of  cuniinol  ia  distilled  iipnards  with  2  vola  of 
'  alcoholic  potiiah  for  an  hour;  a  Inrgo  (jiiantity  of  water  is  then  ailded, 
and  the  whole  ia  lUetilled,  as  long  as  oil-dropa  float  on  the  iliatillate, 
A  mixture  of  cuminic  alcohol  and  cymene  then  piisBes  over  together  with 
alcohol  and  water.  This  is  collected,  ehaken  up  with  very  dilute  solution 
of  alkiilino  bisulphite  in  order  to  remove  any  undocomiiosed  caniinal  that 
may  be  present,  then  wa«he<l  with  water,  dried  over  chloride  of  calcium, 
and  distilled  alone.  The  cymene  which  first  passes  over  is  collected  apart, 
Knd  thus  separated  from  the  cuminic  alcohol  which  distils  hettreen  240" 
and  2^0^  The  product  is  purifled  by  several  fractional  distillatioDe,  the 
first  portion  of  the  distillate  bein^  rejected. 

Propetiiet.     Colourless  oil,  having   a  feeUo  and  pleasant  aromatic 
odour  and  a  burning  tnsto.      Boiln  at  243°.     Tnking  imo  accoant  tlic  i^orrcotion 
nccpiiurf  Tor  liw  tcnigirmture  nf  thv  i^oluiiin  nf  miTCurv.  it  muat  boil  si  a  bigher  tern. 
I       timture.  probably  at  2;0°.     (H.  Kopii.  Jnn.  Fharm.  B6,  23.) 

■■r  Permanent  in  tbo  air.     Neutral. 


lO'Cr   11- 


0»'H"o'  lao 


Deeompoiitioiii.  1.  Cuminic  alcohol  is  converted  by  nilrle  aeid  mtt> 
linic  acid.  —  S.  When  cuminic  alcohol  is  mixed  tvith  strong  ttilphurie 
scitl,  heat  is  developed  and  a  brown  resin  is  forme<l,  which  is  brittle  at 
■ii'dinary  temperatures  but  becomes  semi-flnid  in  boiling  water  ;  no  con- 
jugated sulphuric  acid  is  produced.  —  3.  It  dissolves  polasaium  with 
evniittion  of  favdrogen,  and  on  the  application  of  heat  is  converted  into  a 
yellow  granular  mass,  which  is  decomposed  by  water  into  hydralo  of 
potash  nod  cuminic  alcohol.  —  4.  Boiled  continuously  for  TO  or  12  hours 
with  .'i  or  6  vols,  of  ak-'Anlic  potash,  h  is  almost  completely  converted 
,to  cymene  and  cnminate  of  potash  : 


■I 


3<C=»H"(>T  +  KO.HO  -  CWH'iKO*  -i 


Hartj£wi^^|gj^Q^ftm»^^^O^tp«lTM»^ES^ 


•.":.;:■  7- i      J.*        . -lti  -:  r.    lj'.-.-ij:..   .«   .L"-.-.!':-*   Ir  -c^siir.     It  does  not 


«Cw.T 


c- 


l-xj.'i^iir  ic   rxzin.?.         '^".        ."  -Ltt    _~''.v.7k    -.~^.''w  1-  63;  /. /ff. 
CiHvrii.     ."•".  ^1.*.  •.'4..:i.  .-/ 14.  t'}^  j-4:  .  /  r--  Ci-a-  45,  143;  alMtr. 

Kij.r7.      i/\A*tf.-.  i>-  ■. 'l7».  i  •.'  »     ''J /;*-?.  Glc;.   1^5I ;  akstr.  An$L 
rlz,-^  >i,  '.r  :  J.  z'.  '.i.'...    :4.  :: •  :   V.  Jm.  Cii*t.  PA^  4% 

-iSTxt3;.     Z  .•■=<  T.  li.-rfj-  '."'A./i  A.'.*       ;'  S t/uj%,  GC::.  InST  :  abfflr.  Akm. 

-■-  Ta.pp.     F<^r.,  JL::L  ii.".   ".-.  Cf  :  .'.  rr.  Cl^j*.  74,  428;  ,ijw. 
Fkjrsk.  10?.  .??•?. 

H  ;»■  ■  ■■•    *      •T.'-t"'        A"      ■•"      "J      ■■      •'■■■ 

S: .- '>4.  C^:-r•  :.:r::*-f.-  ^l:!.  .•;.■.-■»:;?:=  ?..::in-  oil  of  camin,  the 
-  .!i:l".-r  .!!  ■::  '."  ; -?•  ■  ■•.  ■  •/'.  -v-i  %  v«.  Gerb-xr^I;  i  Cabcurs.)  It  exbti 
r^iiT  ::rr-:-i  :-  :i.-i  5*; ':■!-.  i-i  lit  :e  ex:ric:c':  bv  al«soIote  ftlcobol, 
ai  L  t^?':lI.li^ri  «^::L  -s-i-.cr.  ir^-er  -:•-:.:  :ri::.=.  rG^rLanit  A  CahoanL) 
k  =:i-  •:;-:-  -rrlr.  iistil'.T':   :".  .:  :.z:ti  ^'.-/j.  ^iter.  jzeM  3*27  p.  c.  oil 


V ..:..(   ...  /' .  ."..    :  ?.  i:^-  .  i  ?  • .  ■:.    Z^V.-.  X.  j'lArb.  Pharm.  1854, 


ZT^icaliv  ■;'5'2r<n*.  I:  c-:.:-  -^j*  a::i  :::  iXTOrir.?  i>  the  air.  It  begii 
tw  IolI  m  170'.  anl  th-?  i •:•:!.::  ra^-1  j  -.vcr  i:  1T5"  C'-^ntiixxs  88*27  p.  c 
'  ,  10*  3  p.  c.  H,  and  •♦>>  -  .  •;.  O  ;  :r.?  r.:r.:  :i*  which  come  orer  after- 
•s- i .- i -  ^ :■  Z'j  2'} '.»  .  are  i  r.  jr*. *:".>.'.•.-  r '.:!.. r  : r*  •  x v;:o n .  till  at  255 '  an  oil 
jia-s^-;  over  C'.-r.Li!E:z^  ^'S'^  p.  ■:.  C.   !'.■ -i  :  j-   c.  H.  and  366  p.  c.  0. 

Gtrharl:  i  Cahour*.  i  Rumia  cuxin  •.  li  U  resinise'l  bv  faming  nitric 
r.':id.  anl  when  tre:.te»I  wi:!;  ?::!r-':ur;.'  ic!!,  W.va::s  viaciJ  dark  liroirni»fa 
r*i«i,  anl  then  niiiky  c:i  a  I;::;  ::  -f  waior.  vw*r.^  to  the  dopo«itioQ  of 
rcri.T.  I:  turn?  jr-:».::i?!i  y:\l  .v  '.v::L  IrL-riiiio.  without  uoderp)is^ 
farther  cLanze.  anl  disi-'lvc-  i  1:::^  v. ith  brownish  red  coloar,  witL^at 
eroUinj  heat  'jf  dt:i.:.a:i:ij.  I:  f-ru;.-  a  lir.iiiii':;:  with  caustic  |>otaili, 
a!.--*  with  ami:.-n:a.  h  •Ii-?"iv.:?  :i'. i;i:.Li:'.:Iy  ^?;  in  water,  and  rcaJiljr 
in  alcijhol  and  in  ether.     (U^'v  i 

Caniinol  o«:«:ar5  als »  i-i  tho  v.  In:ile  oil  of  the  ?eed*  of  the  water- 
hem! -ok  tO-'Kr'i  '.*>■■•/.»  'J.  Tr:ij'p.  •  Ten  joun-U  of  the  seeds  of  thi' 
pl.mt  L^ve  hy  'li^iillatiua  with  w:it»  r  2  oz  «.f  a  c 'lourless.  limpM  oil. 
li-^htor  than  wat-vr,  and  po*.-e::?:u^  th'  <  d  ur  :ia  I  ta-:o  of  Roman  comiB 

c«U.     When  thi*  oil  i;  --hak -.i  will;  r-.Tv-^ntru.vl  r.^iMOous  liJBlphiJCtff 


CUMINOL.  145 

soda,  it  beeomee  milky  ftnd  solidifies  in  12  hours  in  a  white  crystalline 
mass  of  biaolphite  of  soda  and  caminol  to  which  cymene  still  adheres. 
The  cyinene  is  remoYed  by  pressing  the  product  between  blotting  paper 
(whereby  the  oil  is  absorlled^  and  may  be  afterwards  separated  by  distil- 
lation), and  the  mass  is  completely  purified  by  recrystallisation  from 
weak  alcohol.     (T.  Trapp.) 

Preparation.  From  Roman  Cumin  oil.  1 .  The  oil  is  distilled  in  an 
oil-bath  till  the  temperature  has  reached  200°,  when  all  the  cymene 
passes  over  together  with  a  large  quantity  of  cuminol ;  after  prolonged 
heating,  the  residue  consists  of  pure  cuminol.  This  is  distilled  in  a 
stream  of  carbonic  acid,  and  preserved  out  of  contact  with  the  air. 
(Gerhardt  k  Cahoars.)  —  2.  By  submitting  Roman  cumin  oil  to  repeated 
uietional  distillation,  it  is  diyided  into  two  parts,  one  boiling  below  190° 
tad  contsuning  almost  all  the  cymene ;  the  other  boiling  above  1 90®,  and 
eontaining  cuminol  together  with  small  quantities  of  cymene  and  cuminic 
aeid.  When  1  vol.  of  the  latter  is  shaken  up  with  2  or  3  vols,  con- 
oentrate<l  aqueous  bisulphite  of  soda,  it  forms  a  granular  crystalline 
mass,  which,  after  standing  for  24  hours,  during  which  time  it  becomes 
qaite  hard,  is  collected  and  pressed  between  blotting  paper  frequently 
renewed,  and  distilled  with  water  and  an  alkaline  carbonate  or  caustic 
alkali ;  pore  cuminol  then  passes  over  with  the  vapour  of  water. 

The  cymene  which  has  passed  over  below  190^  contains  a  little  more 
cnminol,  which  may  be  sepamted  by  shaking  the  liquid  with  dilute 
bisolphite  of  soda,  removing  the  precipitate,  and  distilling  the  solution 
with  aqueous  carbonate  of  potash.  (Bertagnini,  Kraut.)  —  If  the  com- 
poand  of  cnminol  with  bisulphite  of  soda  be  decomposed  with  dilute 
solphnric  acid  and  submitted  to  distillation,  an  oil  no  longer  capable  of 
combining  with  bisulphite  of  soda,  remains  in  the  residue;  it  is  therefore 
letter  to  rectify  alone  the  cuminol  separated  by  sulphuric  acid  from  the 
compound  with  bisulphite  of  soda.     (Sieveking.) 

Properties,  Colourless  or  yellowish  oil.  Boils  at  220°,  without 
decomposition,  if  air  be  excluded  (Gerhardt  &  Cahours);  from  platinum, 
at  229*4  ,  or,  taking  into  accoant  the  correction  necessary  for  the  mercury  column 
of  the  thermometer,  at  236*6**,  under  748  mm.  pressure.  Sp.  gr.  =  0*9727, 
at  13-4°,  =  0-9832  at  0°.  (H.  Kopp,  Ann.  Pharm.  94,  317.)  Vapour- 
density  =  5'24,  but  at  the  high  temperature  required  for  the  determina- 
tion the  cnminol  decomposes  slightly.  (Gerhardt  &  Cahours.)  It  has  a 
strong  smell  of  cumin,  and  a  sharp,  burning  taste.    (Gerhardt  &  Cahours.) 

Gerhardt  &,  Cahours. 
Dried  over  chloride  of  calcium.  mean. 

20  C  120     ....     81-08     80-89 

12  H 12     ....       8-11     8-45 

2  O 16     ....     10*81     10-66 

C»H«02    148     ....  10000     100-00 

Vols.  Vapour'density. 

C-vapour  20     83200 

H-gaa    12     0*8316 

O-gas 1     1-1093 

Cominol-vapour  2     10*2609 

1     5-13045 

VOL.  XIV.  I, 
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Dfcomypfjiiiions,  1.  OxidiiiCd  at  Tncan  temperatare  in  tlie  mr, 
c.sf:ccially  in  moist  air.  It  becouics  rci^iniseil  and  acid  hy  distillation  a 
vessels  coi:tainin;.f  air.  (Gorhar«lt  &  Caboars.)  —  2.  It  is  reiy  slowlj 
dcconipc^cd  by  water  at  mean  temperature^  witbont  evolation  of 
bydro;;cn,  into  cuminic  acid  and  an  oil  ricber  in  hydrogen  (probaUj 
cuminir  alcobol,  Kr.).  (Gerbardt  it  Caboura.)  —  3,  \{  fuming  nUrie  Q6d 
be  ;;^nidually  dropped  upon  cuminol,  avoiding  all  elevation  of  tempentDre, 
till  tbc  brown  colour  of  tbc  mixture  just  disappears^  the  liquid  on 
rtandin;;,^  deposits  wbitc  crystals  of  cuminic  acid.  If  beat  be  applied,  i 
large  quantity  of  rc.'sin  and  nitrocuminic  :icid  are  obtained,  eren  if  dilite 
nitric  acid  liC  employed.  (Gerbardt  &  Cabours.] — 4.  Suiphurie  aeid 
dissolves  cuminol,  if  tbc  liquid  be  kept  cool^  with  dark  red  coloor;  « 
u<lding  water,  a  brown  tar  is  precipitated.  (Gerbardt  &  Cahoora)  — 
:"}.  It  is  converted  by  moist  bromine  or  chlorine,  in  diffnse  daylight,  iito 
bromo-  or  cbloro-cuminol.  In  the  sun,  chlorine  is  taken  up  more  fredy, 
probably  because  several  atoms  of  hydrogen  are  replaced  by  chlorine 
(Gerbardt  «t  Cabours.)  —  6.  Cuminol,  evaporated  with  hydrochloric  aeiii 
Icavos  a  mixture  of  resin  and  cumiuic  acid.  (Gerbardt  &  CahoorSi)— 
7.    By  pent' f chloride  of  pho^phoru^  it  is  converted  into  chlorocnminoL 

(Culiours.)  —  8.  Dry  ff/ueous  amin';nia  converti  it,  after  a  while,  into  a  pradM 
:lii.i1o^mu<4  ti>  hydrubeuzamide.  (Gerhardt  &  Cahours.)  SieTeking  was  nnaUe  la 
obt'iiii  this  product.  Even  on  prolons^ed  c«)ntact  with  aqueoug  ammoma,  it  4am 
not  I'uriu  cryhtals,  but  only  a  yi'll«>nr  mass,  which  cannot  be  obtained  in  cryitalf,  tnt 
:iftcr  solution  in  ether  und  evaporation.  (i>:evekiug.)  Sievcking  onoe  obCwMd 
rrrstalN  by  jiadsini^  amuioiiia  into  alcoholic  cuminol,  but  the  quantity  wai  too  BuIl  for 
Hiialr$!si.  —  9.  Its  alcoholic  solution  is  converted  by  sulphide  qfamimmiwm 
into  ibiocumol,  C^'ir'S-'.  ^Cabours,  Comjyt,  rend.  25,  450.)  —  10.  Polm- 
siu/fi  acta  but  f; lightly  in  the  cold  on  cuminol,  becoming  dull  bat  not 
«.'volvin«r  any  jrab-bubblcs.  On  *^cntly  warming  the  tube,  a  Tiolent  action 
endues,  liyiini;;rn  is  evolved  in  large  quantity,  and  cuniinol-potaBuan 
formed.  (GorIiar<lt  it  Cahours.) — II.  Wbcn  cuminol  is  dropped  on 
li^dd  hi/'lrnf*'  t>j  p'jhtsh.  each  dioj*  as  ii  comes  in  contact  with  the  potaihi 
\  awa  \\t>X  red,  tliLii  \vliit<',  ami  >(didini.>^,  forming  cuminate  of  potasb. 
(Gerb.irdt  it  f':ili«nirs.) 

C-iro-    -:    KO.IIO    -    O'U'Ki*'    +    2  11. 

Wbcn  a  piocu  nf  hydrate  of  pota^li  i.-^  (•o\ori*d  with  cuminol  anJ  a 
gentli;  brat  applictl,  it  bcconic;>  covcnul  with  a  gelatinous  caul i flu wc^Iike 


ivniain.-i  in  Mjlution.  (Gcrbanlt  ^:  Cabnurs.)  It  is  decom]H>aed  br 
't'^uemis  poti:th  ((icrbardt  it  Cabours).  and  more  rapidly  by  alc*jAiilic 
ff'if'ts/i  (Kraut),  witboui  evolution  of  bydnigen,  into  cuminate  of  puU»li 
and  an  oil  (Gcrbanlt  &  Cahollr^) ;  into  cumiuic  alcobol.     (Kraut.) 

2C-"l!'-()-    +    KO,liO    -    C'lIi'O-    +   C^'H"KO». 

l)ociMn]Misiti(iu  wiib  evolution  of  bvilrogon  also  tako.x  place  wbcn  cuminol 
i<  in'tvd  upon  by  fii>cd  pota.-h  not  too  .strongly  lioatoil.  (Gerlianit  A 
('alii'iir-*  )  In  thi**  reaction,  rvnicnc  i.>  lil»oratod,  the  cuniinul  being  tin: 
d>  rniiiiMiM'il  iiitii  cuntiiiatc  of  pota-^b  ami  cuniinic  alcobol,  and  tho  latter 
furiln-r  ilic*nni|H<sod  into  ciiruinato  of  potash  and  cynione.  ^Kniul.J  — 
]  2.  lly  a  iiiixiiirL' of  f-l'/tn/t/ntf'.  nj  jutfn^h  ami  sulpburic  acid,  it  i?*  ci'U- 
viiti.d  into  cinninic  acid  ((icrbardt  (V:  Calionr>) ;  if  the  action  l>o  prulungfli 
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inic  aciU  is  fornieil  (xiii,  318).  [Hofmanti,  Ann.  Phartn.  87,  207.) 
B*  heating  Itomui  caiuin  oil  nilh  rbrDinnte  of  potsih  and  lulphnric  acid,  Penax 
oblnincd  CTTiiinic  «nd  cumin o-cjininic  acids,  tlie  tirat  biiag  iitcDlicnl  witb  cununic  mid, 
tbe  Mi»Dd  Willi  innlinio  icid.  {Compt.  rend.  13,  431.)  — 13.  Bf  tha  irlioii  uf 
mmUe  nf polonium  on  cnminol,  Gcrbardt  &  Catioun  oiioe  obtunEd  s  produce  antlogoui 
^Ktoiuio.  wbich,  however  (bey  were  unable  1(1  produce  ngain. —  H.  Heated  witll 
^^vu/e  qf  KUTnyl,  it  forms  cumy],     (ChioxziL.) 

^KComhin<Uion».  With  Potassium.  Cuminal-potamitm.  When  cuminol 
b  carefully  lieated  with  a  eliglit  excels  of  potasBium,  n  violent  reaction, 
ac«onipaiite<l  by  abundant  evolution  of  hydrogen,  takes  place,  and  the 
whole  of  the  cumlnoI  \a  converted  into  gelatinous  cumiiiol-potaseiuni. 
(Gerliiirdt  &  Cahoure.J  CLiozza  heats  cuminol  with  potaasium  in  a 
corered  ptutiaum  crucible,  preeaea  the  product  between  blotting  paper, 
und  places  it  in  vacno  over  Eulphurlc  acid,  which  absorbs  with  avidity 
the  adhering  camiuol.  —  According  to  Gerbardt  &  Cahours,  it  is  also 
produced  by  the  action  of  fragments  of  caustic  potaab  on  cuminol  at 
ordinary  temperatures  (p.  140). 

It  is  decomposed  by  water  into  cuminol  and  hydrate  of  potafib,  and 
rapidly  converted  by  moist  air  into  curainate  of  potafh.  (Gerhardt  it 
Cahoura.)  With  chloride  of  cumyl,  it  forms  chloride  of  potassium  and 
coinyl ;  witb  chloride  of  benzoyl  a  similar  product,  which  is  rapidly 
converted  by  aijueous  potash  into  cumyl.     (Cbiozza.) 

With  Bitidphite  of  Ammonia.  When  Koman  cd  in  in  oil  (mixture  of 
cymene  and  cuminolji  is  mixed  and  shaken  tip  with  aqueous  bisulphite  of 
ammonia  of  20"  fi.,  it  forma  almost  immediately  a  crystalline  mass, 
which,  when  separated  from  the  mother- liquid  and  dissolved  in  boiling 
oloohol,  deposits  after  a  time  beautiful  groups  of  needles.  (Bertugnini.) 
If  the  compound  ia  kept  in  a  sealed  glass  liibo  in  the  dark,  it  remains 
nacbungud  for  several  months,  and  (hen  turns  yellowish,  probably  from 
lUMitiiUQoas  decomposition.     (Bertaguini.) 

^^B^ilh  BUulphile  nf  Potash.  When  Roman  cumin  oil  is  gently  warme 
|Hk  Kqueous  bisulphite  of  potash  of  between  28°  and  S0°  B.,  a  large  part 
^^t  diseotvee,  and  is  deposited  on  cooling  in  brilliant  lamiua-  of  the  cum- 
jHiund  of  bisulphite  of  potash  and  cuminol.  The  undissolved  portion 
yields  all  its  cnminol  when  shaken  up  with  fresh  i|uantitiea  of  bisulphite 
«f  putasli,  so  that  only  cymene  remains.     (Bertagnini.) 

The  curanound  is  decomposed  by  water.  Heated  in  a  test  tube,  it 
evolves  sulphurous  acid  and  cuminol.  It  dissolves  in  water  containing  a 
smuU  quantity  of  a  bisulphite,  without  dqcom position,  even  when  heat  is 
applied.  It  is  insoluble  in  eomcntrated  eolutiuns  of  the  alkaline  bisul- 
phites.    (Bertoirnini.) 

With  Baulphiu  qf  Hotla.  Roman  cumin  oil,  shaken  up  with  aqueous 
bisulphite  nf  eoila  of  27°  B.,  forms  a  buttery  mass,  beooming  Lard  m  the 
course  of  a  few  hours.  This  is  separated  from  the  mother-liquid,  and 
dissolved  in  very  dilute  boiling  alcohol ;  whereupon  it  crystallises  from 
tlic  solution  on  cooling,  in  needles  which  may  be  purifled  by  recrystnl- 
lisatiun  from  dilute  alcohol.     (Bertagnini.) 

Brilliant,  white,  inodorous  needles  (bulky,  nacreous  scales:  Trapp), 
which  turn  yellow  on  prolonged  exposure  to  the  air  ( licrtagnlni)  ;  they 
flffionscQ  ID  the  air.     (Trapp.)     When  heated,  it  evolves  euiYl\\iYuw«  ^^ 
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and  cuminol,  and  leaves  sulphite  of  soda  and  charcoal  (Bertagnin!.) 
It  is  decomposed  by  boiling  water,  depositing  a  white  powder,  and 
forming  a  turbid  milky  liquid.     (Trapp.) 

It  is  decomposed  by  (aqueous  ?)  ammonia ;  after  prolonged  contact,  a 
thick  oil  is  precipitated,  probably  resembling  the  oil  produoed  frrai 
cumiuol  by  ammonia.  (Sieveking.)  Insoluble  in  cold  water.  (Tnm.) 
Dissolves  in  water  containing  a  small  quantity  of  a  sulphite,  espediJIj 
with  the  aid  of  heat.  The  solution  is  decomposed  by  heating  with  IwKf 
or  acids.  It  is  decomposed  by  iodine  or  bromine,  with  formation  of 
sulphuric  acid  and  separation  of  cuminol ;  an  excess  of  bromine  forms  t 
crystalline,  easily  fusible  substance,  whicli  combines  with  bisulphites  iod 
is  probably  bromide  of  cumyl  (bromocuminol  1).     (HcrtagninL) 

It  does  not  dissolve  in  concentrated  solutions  of  the  sulphites,  or 
(slightly,  Trapp)  in  cold  alcohol  or  in  ether.     (Bertagnini.) 

Bertagnini. 


NaO 
20  C  ... 
15  H  .... 

2  S 

31 

120 

15 

32 

....     XI  40    a... 

44-44 

•  •••     d*dd    •••• 

....  11-85 
....  26-68 

....  11-84 
....  44-71 
...   5-33 

10  o  ... 

80 

Ca)Hi202 

,NaO,2S02  +  3Aq. 

278 

....  10000 

Cominol  prepared  from  the  seeds  of  the  water-hemlock  contains  8*67  p.  e.  Xa 
(calculation  =  8*52  p.  c).     (Trapp.) 


Guminic  Acid. 
C*H"0*  =  C~H»,0* 

Gkrhardt  &  Cahours  (1841).     iV.  Ann.  Chim.  Phys.  1,  70;  /.p. 

Chem.  23,  329 ;  Ann.  Pharm.  38,  76. 
Persoz.     Compt.  rend.  13,  431  j  J.  pr.  Chem.  25,  55 ;  Ann,  Pharm.  44, 

311. 
Gkrhardt.    Conipt  chim.  1,  75;  xV.  Aufi.  Chim.  Phy%.  37,  404;  Aiau 

Pharm.  87,  77. 
Cahours.     Compt.  rendy  24,  554  ;  N.  Ann.  Chim.  Phys.  25,  36  ;  Asau 

Pharvi.  69,  243;  X.  Ann.  Clum.  Phys.  23,  347;  J.  pr.  Chfw^  4* 

144;  abstr.  Ann.  Pharm.  70,  45;  y.  Ann.  Chim.  Phys.  52,  201. 
Fr.  Field.    Ann.  Pharm.  65,  51 ;  Mem.  Chem.  Soc.  3,  408;  J.  pr.  CkOL 

44,  136. 
A.  W.  lioFMANN.     Ann.  Pharm.  74,  344;  further,  97,  197. 
CiiiozzA.     *V.  Ai47i.  Chim.  Phys.  39,  219. 
Kraut.     Dissert,  ilbcr  Cuminol  und  Cymen,  Giitt.  1854  ;  Ann.  Pharm^ 

\)^,  366 ;  X  Br,  Arch.  96,  274. 

Acide  cuminiquF. — Acide  cyminique  (Pcrsoi),  CumiruHure.  DiMOvrred  by 
(irrliurdi  &  CHhoum.  The  acid  observed  hy  Chevalier  (x,  109)  in  Roman  cumin  od 
i%ltii'h  had  become  acid  by  exposure  to  the  air  was,  doubtless,  camiuic  and  not  Moasir 
Ui'id.     (Kr.) 

Fnrmttiion.     Profluooil  hy  the   oxidation  of   cuiiiJDol   by  air,  motfl 
hniiiiino  or  chloriiio,  nitric   aciil   or  chromic  acid;    with  evolation  of 
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bjdrogen,  when  caminol  is  foeed  with  hydrate  of  potash.  (Gerhard t  & 
Cthoars.)  With  simultaDOous  formation  of  cuminic  alcohol  (Kraut)  : 
by  the  action  of  water^  or  of  aqueous  (Gerhardt  &  Cabours),  or  alcoholic 
potash  on  caminol.  —  From  cuminic  alcohol^  hy  oxidation  with  nitric 
and;  b^  fasing  it  with  hydrate  of  potash^  hydrogen  being  evolved;  by 
bdliDn^  it  with  alcoholic  potash,  cymene  being  simultaneously  produced. 
(Kiaat.) 

Preparation.  Hydrate  of  potash  is  fused  in  a  retort,  into  the  tubulus 
of  which  a  funnel-tube,  drawn  out  to  a  fine  point,  has  been  fitted,  and 
cominol  or  Roman  cumin  oil  is  gradually  dropped  into  the  retort,  each 
drop  becoming  solid  and  white  as  it  comes  in  contact  with  the  hydrate 
of  potash,  while  (if  Roman  cumin  oil  be  used)  cymene  distils  over.  When 
all  the  cumin  oil  is  decomposed,  the  residue  is  dissolved  in  water,  and 
uy  unvolatilised  cymene  that  may  he  present  is  removed  with  a  pipette. 
Nitric  acid  in  slight  excess  is  then  added,  whereby  cuminic  acid  is  precipi- 
tated in  white  or  yellowish  flakes  ;  these  are  collected  on  a  filter,  washed 
and  fused  in  a  dish ;  the  fused  mass,  which  solidifies  on  cooling,  is 
iqianited  from  adhering  water  and  distilled  per  se  ;  and  the  distillate  is 
crystallised  from  alcohol.  —  If  it  is  not  required  to  collect  the  cymene, 
m  Roman  cumin  oil  may  be  dropped  on  potash  fused  in  a  dish,  whereby 
the  operation  may  be  more  rapidly  conducted.     (Gerhardt  &  Cahours.) 

When  the  hydrate  of  potash  is  fused  in  glass  retorts,  the  vessels  are 
npidly  corrodea;  and  the  use  of  an  open  dish  occasions  much  loss  from 
the  volatilisation  of  cuminol;  it  is  therefore  preferable  to  decompose 
Boman  cumin  oil  with  alcoholic  potash,  so  that  the  cuminic  alcohol  at  first 
fonned  may  be  completely  decomposed  into  cuminic  acid  and  cymene 
(Kr.)  —  Persoz  heats  Roman  cumin  oil  with  a  mixture  of  5  pts.  bichro- 
mate of  potash,  11  pts.  oil  of  vitriol,  and  40  pts.  water,  whereby  a 
distillate  containing  acetic  acid  and  a  mixture  of  cuminic  and  insolinic 
adds  is  obtained  (xiii,  310),  and  is  separated  by  alcohol,  in  which  inso- 
linic acid  is  insoluble. 

Propertifs,  Beautiful,  white,  tabular  prisms.  (Gerhardt  &  Cahours.) 
(Hhombic,  according  to  Persoz.)  Melts  at  115°.  (Persoz,  Gerhardt.) 
la  the  eailier  investigations  of  Gerhardt  and  Cahours,  its  melting  point  was  found 
to  be  92^;  but  this  acid  contained  cyn.eiie.  (Gerhardt,  Compi.  rend,  20,  1443.) 
—  It  floats  on  boiling  water  as  a  colourless  oil,  which  solidifies  on  cooling. 
Boils  above  250°,  but  volatilises  with  the  vapour  of  water.  Sublimes 
readily  without  decomposition  in  beautiful  long  needles.  The  vapour 
bas  an  acid  suffocating  smell.  Tastes  strongly  acid  (it  is  tasteless, 
Persoz),  and  has  a  faint  odour  of  bugs.     (Gerhardt  &  Cahours.) 

Gerhardt  &     Hofmann.     Gerhardt. 
Cahours. 
Crystals.  mean, 

20  C   120     ....     73-17     73-12     ....     "2-66     ....     72-91 

12  H   12     ....       7-32     7-53     ....       7*37     ....       7-38 

4  O    32     ....     19-51     19-35     ....     19-97     ....     19-71 

C»H»»0< 164     ....  100-00     100-00     ....  100*00     ....  10000 

Hofmann  analysed  cuminic  acid  which  had  passed  unchanged  through  the  system 
i&to  the  nrine;  Gerhardt  the  acid  obtained  from   aceto-cuminic  anhydride.     It  is 
with  eugenic  acid. 
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inrfi^^" 


DeconpogUlont.  1.  Cuminic  aciJ  U  converted  by  boiling  fni  _ 
nilrie  add  (ami  by  cold  nJtrosulphuric  acid;  Kraut)  into  Ditrooominie 
acid  ;  by  boated  nitrotutphurie  acut,  into  binitrocuminic  wi'iA,  (Ctiboun.^ 
—  2.  By  pfnlaehlmide  of  photphonu,  into  cbloride  of  cuniyl.  (Caboura.) 
!ta  Boda-aalt  mixed  wJtli  tetcblonde  of  phosphorus  funna  Gfalorid« 
of  oamyl  and  phosphite  of  soda.  (Oerhardt.)  Cldorophntphoi'ic  acid 
oouverta  cnminate  of  soda  into  cuminic  anhydride.  (GorhariU.)  — 
4.  By  boilioK  with  liichromat'  of  potash  and  nulphurie  ai-id,  it  is  con- 
verted into  iosolinic  acid.  (Uofmann.)  —  5.  By  dry  distilUtiun  witli 
excess  of  caustic  baryta,  it  is  decomposed  into  carbonate  of  baryta  and 
cyniene.  (Oerhardt  &  Cahour&)  —  6.  It  passes  Ihrongb  tbe  system 
UDohanged  into  the  urine.  (Hofmann.) —  7.  The  potasfa-mlt  hcAtcd 
with  bromide  of  cuanoi/en  yielda  cumonitrilc  and  bromide  of  potaasinni. 
(Cahoura.)  —  S.  The  soda-salt  heated  with  cAfoW(/«  of  acetyl,  bemogt,or 
eumj/t,  forms  the  corrospooding  conjugated  anhydride.     (Gorbardl.) 

Combination*.  Tbe  acid  Is  scarcely  soluble  in  coM  unler,  slightly  id 
boiling  water,  from  which  it  is  deposited  on  cooling.  (Oerhardt  A 
Cahours ;  Persoi.)  —  It  is  more  soluble  in  aoidulatort  water,  honco  it 
mnst  not  be  precipitated  with  too  much  nitric  acid.  (Oerbanll  and 
Cabonrs.l 

Diasolves  in  strong  »ulphur\e  aeid  without  coloration.  If  the  acid  haa 
not  been  puriGed  bysubiimatiun  and  then  by  crystal  ligation  from  atcobol, 
it  still  contains  an  oil,  and  turns  red  with  sulphnric  acid.  (Gerhardl 
&  Cahours.) 

Cuminic  acid  forms  Halts  with  bases  :  Cumtnaln.  They  reeembia  tin 
benzuates.  (Persor.)  —  It  decomposca  tlie  alkaline  carbonates.  (Oer- 
hnnlt  k  Cahours.) 

Cutninnlf  of  Ammonia.  Friable  tufts,  becoming  dull  in  the  klr, 
probably  from  loss  of  ammonia.  (Oerhardt  &  Cabours.)  It  is  dooom- 
posM  by  bent,  partly  into  cuminic  acid  and  ammonia,  jwirtly  into  cumin- 
amide  and  cnmooitrile.  Heated  in  a  sealed  tube,  or  heated  Mniost  to 
fusion  for  a  long  time  in  a  retort,  it  is  for  the  most  part  ]>rinci|iiUly 
converted  into  oaraloamido,  and  when  rapidly  distilled,  into  ouuonilnic 
{Field.) 

CuminaU  <{/  Putoti.  Illdeiincd,  deliquescent  crystals.  (Gorbanlt 
&  Cahours.) 

CuminaU  of  Baryta.  Carlionate  of  baryta  is  decomposed  by  cuimnto 
add,  Tbo  concentrated  solution,  6ttered  hot,  deposits  immediat«ly  on 
cooling,  nacreous  scales,  each  of  which  at  the  moment  of  its  fortnatioiii 
exhibits  tbo  prismatic  colours.  Tastes  very  bitter;  dissolves  readily  in 
alcohol  and  in  ether.     (Oerhardt  &  Cahours.) 


DAtd  Ql  100°. 

.    Wfll 
.    ftl-St 
.      4-TB 
,     ISM 

OerUrdl  »c  C-hoon 

M  C    190        ... 

flUI 

4  0    8f        ... 

U-SO 

C'lf'tUO'        .  2-i\'C.     .... 

KID  DO 

10000 

Cuminatt  t^f  Copper.     Greenish  powder,  becoming  stongly  c 
by  prtMUre.    Remaina  nncMoged  at  890°.     Molts  at  280",  ud  i 
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up  Blightljy  without  yolatilising.  The  residue  contains  a  small  quantity 
of  metallic  copper,  cnminic  acid,  cuprous  cuminate,  and  a  coppor- 
itli,  which,  when  decomposed  by  acids,  deposits  a  semi-fluid  oil. 
(Ghioixa.)  Bj  dry  distillation,  it  yields  cumiuic  acid  and  cyuiene. 
(Kraut.) 

Ouminate  of  Silver,  Nitrate  of  silver  gives  with  cuminate  of  ammonia 
a  white  curdy  precipitate  which  rapidly  blackens  in  tlio  light  Subjected 
to  dry  distillation,  it  yields  carbonic  acid  and  cuminic  acid  (part  of 
wbich  is  dcfcomposed  into  carbonic  acid  and  cymene),  and  leaves  a 
residue  of  charcoal  and  carbide  of  silver,  the  latter  remaining  unchanged 
even  when  the  salt  is  ignited  in  the  air. 

Gerhardt  &  Calioun. 
Dried  at  100''.  mean, 

Ag 108-1  ....  39-87  40-06 

20  C 120-0  ....  44-22  4419 

11  H    11-0  ....  4-05  4-11 

4  0    32-0  ....  11-86  11-64 

O»H"Ag0^ 271-0     ...  100-00     100*00 

When  prepared  with  cnminic  acid  obtained  by  acting  on  cuminic  alcohol  with 
aitric  add,  it  contains  39-69  p.  c.  Ag.     (Kraat.) 

Cuminic  acid  is  readily  soluble  in  alcoliol  and  eifier,  and  crystallises 
from  the  solutions  by  evaporation.  (Gerhardt  &  Gahours,  Person.) 
It  dissolves  in  warm  glaoial  acetic  acid  in  all  proportions,  and  crystallises 
therefrom  on  cooling.     (Persoz.) 


Oxycuminic  Acid. 

Cahours.     N.  Ann.  Ghim.  Phya,  53,  338  ;  Ann.  Pharm.  109,  20. 
Acide  oxjfcumimgue. 

Formation  and  Preparation.  Amidocuminic  acid  is  dissolved  in 
excess  of  moderately  concentrated  nitric  acid,  and  nitric  oxide  is  passed 
throQgh  the  solution  ;  whereupon  nitrogen  gas  is  evolved,  and,  after  pro- 
longed action,  oxycuminic  acid  is  obtained. 

Properties.     Small,  yellowish  brown  pri;>ms. 


20  C  

12  H 

120 

12 

....  66-66  .. 
....   6-66  .. 
....  26-68  ., 

Cabours. 

66-18 

6-81 

27-01 

6  O 

....   48 

C»Hi30«  .... 

....  180 

....  100-00  .. 

100-00 

It  bears  tlie  same  relation  to  cuminic  acid  as  glycolic  (xii,  508)  to  acetic  aciJ. 
Dissolves  sparingly  in  cold,  readily  in  boiling  toater. 
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Combines  with  scdifiahlt  bases,  fonning  compounds  aome  of  whie 
cryetallise  well. 

OxycuminoUe  of  Silver.     Yields  on  ignition  37*41  p.  o.  Ag^  com- 
sponding  to  the  formula  C^AgH^O^  which  reqnires  87'63  p.  e.  Ag. 

Oxycnminic  acid  is  more  readily  soluble  in  alcohol  than  in  watw. 


ChloFocumol. 

C«H»C1'  =  C*H»  a*. 

Caiiours.     (1848.)    N.  Ann.  Chim.  Phys.  23^  345;  J.  pr.  Olfln.45, 

143  ;  abstr.  Ann.  Pfiarm.  70,  44. 
J.  P.  SiEVEKiNO.     Dissert  uber  Cuminol  und  Cytnen,  Gdtt  1857 ;  abttr. 

Ann,  Pharm.  106,  258  ;  J.pr,  Chem.  74,  505, 
J.  TUttschepp.    Peterd).  Acad.  Bull.  No.  392  ;  J.  pr.  Chcm^  75,  370; 

abstr.  Bep.  Chim.  pure.  1,  268. 

Chhroewninol, 

Formaiuyn  and  Preparation.     Pentachlorido  of  phosphorus  radi 

violently  and  rapidly  on  cuminol ;  the  mixture  becomes  hot,  and  yiddi 

by  distillation  oxychloride  of  phosphorus  boiling  at  111^,  and  <»lor»- 

cumol,  leaving  bat  a  email   residue.     The  portion  distilling  betweei 

250^  and  266^  is  collected  apart,  washed  with  water  and  dilute  potash 

till  all  traces  of  oxychloride  of  phosphorus  have  been  destroyed;  tliea 

a^ain  with  water ;  afterwards  dried  over  chloride  of  calcium  and  rectified. 

(Caiiours.)  in  the  action  of  pentachloride  of  phosphorus  on  cmninol,  chanotl  ii 
deposited.  (TUttschefT.)  If  the  product  obtained  from  equal  numbers  of  atons  of 
pentachloride  of  phosphorus  and  cuminol  be  heated  to  150  ,  after  the  oxychloride  of 
phosphorus  has  distilled  oTer,  it  blackens,  CTolves  large  quantities  of  hydrochloric  icUt 
and  on  being  further  heated  to  250®  or  2G0^,  yields  scarcely  any  chlorocumol.  It  ii 
therefore  preferable  to  place  5  pts.  pentachloride  of  phosphorus  in  a  tubulated  reioffti 
into  the  tubulus  of  wliich  a  glass  tube  is  fitted  by  means  of  a  perforated  cork,  and  is 
connect  with  this  a  dropping  burette,  by  which  2  pts.  cuminol  may  be  introdveed  by 
small  portions.  After  the  action  has  ceased,  the  whole  is  heated  to  150^«  or  till  abMit 
all  the  oxychloride  of  phosphonis  has  passed  over,  and  the  residue  is  mixed  with  wtitm; 
whereupon  the  chlorocumol  is  deposited  at  the  bottom  of  the  vessel.  This  is  odkcts^ 
carefully  separated  from  adhering  water,  and  distilled  by  itself.  The  portion  distiUii| 
between  250"  and  200%  amounting  to  |ths  of  the  cuminol  employed,  is  collected  spilt 
(Siereking.) 

Pro]fe)iies.  Limpid  liquid,  heavier  than  water.  (Gahonrs.)  Boils 
between  2.55''  and  260°  (Cahourtj)  at  255"",  with  slight  decompositioii, 
evolving  hydrochloric  acid  and  depositing  charcoal.  (Tiittsohefil}  It 
smells  like  chloride  of  benzoyl  (Cahours) ;  penetrating,  and  not  dismree- 
ablc.     (Sicveking.) 

Cahours. 
mean, 

20  C  120     ....     59-11     6001 

12  H 12     ....       5-91     611 

2  CI 71     ....     3498     34-18 

o'lr^cr- 203   ...  10000    ioo-30 


r 
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Decompomtiona.  1.  Heated  vitli  nlcoboSic  atamania  in  a  sealed  tube, 
it  forma  cliloride  of  anunoninm  and  a  thick  yellow  oil.  (Sieveking.)  — 
2.  It  does  not  appear  to  be  decomposed  by  atmeoaH  potash.  (Oahonrs.) 
—  3.  With  hydrotvlpkate  of  potauium,  It  yields  chloride  of  potaaeium, 
aad  ft  viscid  product  of  repulsive  odour.  (Cahours.)  —  The  alcoholic 
solution,  treated  for  some  time  witli  tulphide  of  ammonium,  yields  a  dark 
red  resia  soluble  in  ether,  (Sievekitig.}  —  4.  By  freshly  precipitated 
oxitU  of  nfver  it  is  converted  into  cnminol.  (Tiittacheff.)  —  5.  When 
2  At,  el/iylalf  of  soda  arc  heated  with  1  At.  chlorocnmol,  chloride  of 
Bodium  and  a  red  liquid  are  obtained.  When  ibis  product  is  distilled, 
first  alcohol,  and  then,  between  170°  and  238'^,  an  oil  passes  over,  which 
behaves  with  alkaline  bisulphites  like  cuniinol.  (Sieveking.)  — 6.  With 
aeetaU  of  nilver,  it  forms  acetate  of  cumo-glycol  (Sieveking);  with  bensoate 
of  &ilver,  benzoato  of  oumoglycol.     (Tiittscheff.) 

Tnsolnble  in  waitr,  (Cahours.)  Readily  eolnhle  in  alcohol  and  in 
(Cahours.) 


Conjugated  compounds  of  Ike  Frimayy  NwUut,  C"H", 

Acetate  of  Cumoglycol. 

F-  Sieveking.     (1857.)     DUseii.  iiber  Cuminoi  und   Cytnen,   Gott, 
1857;  .Jnn-  Phami.  106,  258  ;  J.  pr.  Chem.  74,  505. 


AtelBte  ^f  Cumyleiu 


Bitifi/i 


e  Ctitnal-alhtr^ 


Prrparation.  Chlorocnmol  is  mixed  with  excess  of  acetate  of  silver, 
^d  the  reaction,  which  immediately  ensues,  is  finally  aided  by  a  gentle 
The  product  is  treated  with  ether ;  the  solution  evaporated  j  and 
I  reudue  washed  with  aqueous  carbonate  of  soda,  and  crystallised 
I  ether,  whereby  yellowish  crystals,  contaminated  with  an  oU,  are 
Mued. 

Propntift.  Colourless  crystals,  reacmhling  the  swallow-tail  crystals 
f  gypsum.  Melts  at  a  moderate  heat,  and  difi'uses  a  powerful  odour  of 
"Mtio  acid  and  cuminoi. 


28  0  

,  168  . 

.  la 

.  G4 

.  ('1-2     .. 
.   7-2  .. 
..  25'6  .. 

....  70'7 

2C'H5O',C="H"0=  . 

.  250 

..  1000  „ 

....  100-0 

It  gafe  too  muob  cbtIkid  in  the  iniljais 


ing  to  the  presence  of  an  oil. 
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Benzoate  of  GnmoglycoL 

C**H«0»  =  2C*»H»0»,C*H»H)». 
J.  TvTi^UEFF.     F<i<nb.  AciJ.  BulL  No.  392  ;  J.  pr.  Ckem.  75,  970. 

ForwMtion  a»tJ  Prfp.iraU\?n,  Seren  pts.  chlorociimol  an  mixed  io  i 
poreeliiD  di^h  witli  16  pt5.  benzoate  of  silver  ;  the  maas  therebr  foraed 
i^  treated  with  ether,  which  Icarec  the  chloride  of  silver  ondutolved; 
and  the  retnltinir  solution  of  beaicate  of  cimiogljcol  ia  left  to  ersponte 
^}H>ntaneoasly,  wheiecpon  a  brownish  vellow  oil,  eolidifying  in  ernteb 
in  a  few  davs.  is  de]v\5:t^.  This  is  presded  betveen  p^>er,  washed  with 
aqueous  ammonia,  and  recrrsiaUisei  alternately  from  ether-aloohd  and 
absolute  alcohol. 

Propffiieti.  Bri'lianti  oloorjess  needles,  melting  at  88^  and  solidify- 
iair  in  crystals  on  cooling. 


4<  C  ,  *^^     .  .      ::-(.l  -     76-94 

SO  ,  U  IMl        17-13 

•*C  •ilv^A'*!:  2tV  .-s^i  l.vvoo  100-00 

/M\iMJNw>i>iw.  It  ci&sot  l«  volatilu^i  without  deoonpoeitioB. — 
2.  It  i5  dissolved  bv  c:*^d  fkrriibn-  iKKf  with  dark  redooloor:  tbe 
i'ilniiv^n  Kaokecs  :y  S,  .■.■•^^.  —  Jv  I:  :<  z.-:  3:::i(:Ked  by  boiling  aifnV 
iTit./.  —  4.  1;  i^  Si-;  a5ec:vi  by  iJT^j»-.-Afj  or  by  concentrated  barfta-mater. 
—  J»,  Distilled  w::h  .•^-.'j.tc  -  :.::5.-.,  ::  yielis  *r*eazoate  of  potash  aB<l 
cnminol. 

l>Kieo1v«^  in  «1j>^«.'4.  e^iwfa^'y  *::  warm  ftiv*n^  alcohol,  and  is  predpi- 
taled  by  water.     l>ifiK^':vf!$  rvisbdiiy  :n  rV-.  a(vf'?mif.  and  ekloro^rm. 


ComyL 

CniozzA.     ^lN>2-^     r  v^:      'T*.:  ?.".  ii.".  A  «.  •,.  /',:-«.  S4,  102;  J.  ff. 
ri'  •;,  ,v    ITS  :  :=  .■.*:*/..  .V.  A%.  C\  w   J  *,if.  Si*.  216. 

r -T,-»>ii  1.  Py  lrtk:.:ii  czn.-c:  wr*i  cil.ride  of  enrnyl.  Tbe 
rvaci.a  lakes  v'*vv  "o-i.v  a:  a  *r.,r'r.  :fTr.7<rfc:-rf,  a:  which  the  hydro- 
chltNro  Jidi  ^T.'.vj-si  :*^r::Y?  .:t\r  r.::*.*?*;^  Tii  <^«— yl  ar.  i  tarn*  it  brown.— 
2  Cv.r.v.rx^Vjvra5i*:tri  ^*  h-f.*.:?-*.!  w  :i  <r".r?:-:  .  f  ciT=yL — 3,  Cumhiol- 
1*^: ^»:.r.i   :*  ac^-i  zr«.- :;  ^  y  >::  1 .  r.  i ;  . :'   .-:z:  t1  .  wi ;  reby  an  nncrrrtal- 

4e  oil  i?  :ora«sL'«i.cL,  v:—   ii^L:oi  *  :i  L.,-e  -?  p-tash,  yieMi 
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Preparation,  To  freshly  prepared  cuminol-potassium  (p.  147),  an 
equivalent  quantity  of  chloride  of  cumyl  is  added ;  whereupon  the 
mixture  liquifies,  and  when  gently  heated,  becomes  pasty,  and  deposits 
chloride  of  potassium.  The  excess  of  chloride  of  cumyl  and  any 
cuminio  anhydride  that  may  have  been  formed  are  removed  by  washin«^ 
the  product  with  weak  potash  ;  the  mixture  is  shaken  with  ether,  which 
takes  up  the  cumyl ;  the  ethereal  stratum  is  decanted^  and  dried  over 
chloride  of  calcium  ;  and  the  ether  is  evaporated  over  the  water-bath. 

Properties,  Viscid  oil.  Cooled  to— 18°  in  a  freesing-mixture,  it 
solidifies  in  a  clear,  uncrystallinc  mass.  Heavier  than  water.  It  has  a 
faint  odour  at  ordinary  temperatures,  and  an  agreeable  odour  of  geraniums 
when  heated. 

Chiozza. 
a.  b, 

mean, 

40  C  240     ....     81*6     80-55     ....     81-5 

22  H  22     ....       7-5     7*97     ....       7*8 

4  0  32     ....     10-9     11-48     ....     10*7 

C«H«CH    294     ....  1000     100  00     ....  100*0 

a  was  obtained  by  metbod  2,  d  by  metbod  3. 

Decompositions,  1.  Cumyl  takes  fire  with  difficulty  and  burns  with  a 
smoky  fiame.  —  2 .  TleaUd  above  800°,  it  decomposes  with  ebullition,  into 
cuminic  acid  and  other  products  poorer  in  oxygen,  leaving  a  residue  of 
charcoal.  —  3.  It  is  attacked  by  cold  strong  sulphuric  acid,  and  on 
heating  the  mixture,  it  blackens  and  gives  off  sulphurous  acid.  —  4.  Dis- 
solves in  fuming  nitric  add  without  evolving  red  vapours,  and  on  addition 
of  water,  a  yellow,  neutral,  soft  resin  is  deposited,  with  which  flakes  of 
cuminic  acid  mix  as  the  liquid  cools.  —  5.  Gently  warmed  with  fragments 
of  caustic  potash,  it  is  decomposed  into  cuminol  and  cuminate  of  potash. 
Alcoholic  potash  exercises  tne  same  action.  It  is  likewise  attacked  by 
aqueous  potash,  but  more  slowly,  and  when  boiled  with  it,  is  converted 
into  an  oil  containing  81*6  p.  c.  C  <&  8*6  p.  c.  H. 

It  is  scarcely  soluble  in  cold,  readily  in  boiling  alcohol. 


Cuminate  of  Ethyl. 

C»*H"0*  =  C*H»0,C«»H"0'. 

Geruardt  &  Cahgurs.     (1841.)    N.  Ann.  Chim,  Phys,  1,  77. 
Cahours.    N.  Ann,  Chim,  Phys.  23,  348. 

Cumime  ether,  Ether  cuminique,  Cuminvinester, 

Ibimatiofi  and  Preparation,  1,  A  solution  of  cuminic  acid  in  abso- 
late  alcohol  is  saturated  with  gaseous  hydrochloric  acid  ;  the  chloride  of 
ethyl  and  excess  of  alcohol  are  expelled  by  heating  the  liquid  on  a  water 
bath;  the  ether  is  distilled  off*;  and  the  distillate  is  washed  with  carbonate 
of  soda  and  rectified  over  oxide  of  lead.      (Gerhardt  &  Cahours.)  — 
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9.  W^en  ciiloiiiie  nf  mmjl  L?  idded  to  itrong  mlcohol,  the  miztore  beeomei 
kot.  And  on  ainiicioa  of  wmzer.  depoots  cammate  of  ethyl.     (Cshonn.) 


CoIoorieR  Uqiiid.     Lighter  than  water.     Boils  at  240^ 
Vapour  den^nr  =  tf -if  J.     It  ka.3  a  raj  agreeable  odonr  of  pippina. 


Gcriiardt  &  Cthowi. 

24  C 

.    144 

-     75-00 

74-45 

lo  H  ^— 

....     16 

8-33 

8-65 

4  0         

...     32 

-.     16-67 

16-90 

C*H-0,0»H^O= 

. .  i?a 

-..  100-00 

Tots. 

100-00 

Deniity. 

C-Ta|war   .     .  . 

u.«»  

tv^ 

1    1    '• 
:    •    i 

24     

16    -- 

2     ^, 

....    9-9840 
^     1-1088 
....    2-2186 

E^cr^vaptfor 

. 

2     ^, 

1  ~IZ 

....  13-3114 
...    6-6557 

/Vi\iMf»iviKim<k  The  rapoor  is  x«9«lilj  inflammable^  and  burnt  with 
a  bltt«i«h  dame.  —  Heated  wiih  pct-xtA.  it  yields  alcohol  and  enminale  of 
potash.     v.^«erhArd5  &  Cakoon^) 

Insoluble  in  KM^<rr.  DtasolTes  in  ererj  proportion  in  aleokol  and  ii 
rMm    (Gerhardt  «jc  Cahoiinw) 


Acetocuminic  Anhydride. 

C^H^H.^  =  C*HHy,C»H"0». 

Obrhardt.  (K^.^2.^   C  'Hft.  r^mL  34.  904;  -4imi,  rharm,  83,  114;  in 
liotail,  .V.  Ahh,  CMf.  F\r*,  ?T.  304  ;  Jn/i.  Fharm.  B7,  82. 

CumiHate  «it7if«#.  A^'^Uf*  cxfimi^tf.  AnMydnftu  Otmimmeeiic  Add. 

Obtainod  in   tho  :ianie   way   as   acetobenzoic  anhydride   (xii,  B5), 
fVom  cuniiuate  of  ;soda  and  chloride  of  acetyl. 

Pro}Krtie$,     Neutral  oil  having  an  agreeable  odonr  of  Spanish  wine. 
Heavier  than  water. 


24  C  

14  11  

6  O 

144     ....     69-90 

14      ....        O'Sv 

48     ....     23-30 

Caboan. 

7014 

6-93 

22-93 

C*HH)*,Ca'H"0»  ...  206     .  .  10000 100-00 

Deeompo$iti<m$,     1.  When  t/ioiVf,  it  rapidly  becomes  aeid,  depositing 
>«  of  cnminic  acid,  and  difiusing  an  odour  of  acetic  acid.  —  2.  It  is 
losed  by  ditiillatioH  into  acetic  anhydride  and  cnminie  anhjdriib. 
ly  alkalis  it  is  converted  into  a  mixture  of  cuminate  and  acetate. 


CCMINATE   OF   PlIKNVL. 


Guminate  of  Phenyl, 
C»H"0*  =  C"H''0,C"'H"0'. 

N  &  SoRuauAM.     J'hil.  Mag.  7,  370 ;  Clttm.  Otu.  1854,  IBS  ; 
Ann.  fharm.  92,  316  ;  J.  pi:  Chan.  62,  3tio ;  Pharm.   CerUr.  1854, 
506  ;  If.  Ann.  Chlm.  Pky*.  41,  491. 
Kkact.     DiaeHatiim,  Gbtt.  1854  ;  N.  Br.  ArcJi.  06,  272. 


Cum  jninure-  Carbohdur 


I  CHtnifl-pheiiifL 


Formation.  By  the  action  of  chloride  of  cnmyl  on  pbenylate  of 
potosii.  (VVilliamiOQ  k  Scrugbiiui.)  — By  the  dry  diatillation  of  cumo- 
salicytic  acid,  or  of  a  mixture  of  cliloride  of  cuinyl  nnd  salioylate  of 
eoda  in  equal  Dnmbers  of  atoms.     (Kraut.) 

PreparatioR,  18  pts.  salicylate  of  soda  ore  heated  with  18}  pte. 
chloride  oF  cumyl  in  a  retort,  at  Grat  gcotly,  till  the  luixturo  boa  become 
pasty  and  the  odoar  of  clilorido  of  cumyl  bas  disappeared,  then  more 
strongly,  as  long  as  oil  continues  to  'paaa  over.  The  distillate  is  heated 
to  boiling  witli  dilute  aifueuus  pattiah,  whereupon  cuminic  and  carbolic 
acids  dissolve  in  the  potash,  and  cuminate  of  phenyl  is  ilepositcd  on 
cooling  as  a  crystalline  mass  which  is  purltied  bv  wasting,  freesing,  and 
repeated  recryslutlisation  from  alcohol.     (Kraut.) 

Propeitki.  Long,  white  needles,  molting  between  57°  and  58°. 
Distils  without  decomposition.  It  has  an  agreeahio  odour,  resembling 
that  of  henzoate  of  phenyl,  especially  when  heated. 

IKniat. 
Decompontiotu.  1.  When  a  mixture  of  cnminate  of  phenyl  and 
nilnde  of  soda  is  heated  with  strong  tulpkuric  acid,  biniftocuminic  acid 
(andprobabtynitrocuminic  acid)  is  formed.  (Krant.) — 2.  It  is  resolyed 
by  strong  sulphuric  add  into  cuminic  acid  and  sulpho-carbonic  acid. 
^Kraut.]  —  3.  It  is  not  decomposed  by  aqueous  potash,  but  alcoJiolic 
Tth  decomposes  it,  yielding  cnminate  and  pbenylate  of  potash.  (Kraut.) 
It  is  insoluble  in  jcater.     Dissolves  readily  iu  hot  alcohol  and  in 


32  C  ._ 

16  H  „... 

.  192 

.     IG 
.     32 

.,     80-00     ... 
..      fi-60     ... 
.,     13-40     ... 

...     80-58 
...      6-B7 

C'=H'0,O»H"O'  . 

.  240 

..  100-00     ... 

...   100-00 

Benzo-cuminic  Anhydride. 

C»H"0'  =  C"H'0',(7°H"0'. 

Pebhardt.     (1853.)     A7tn.  Pkarm.  82,  114;  N.  Ann.  Chim.  Phgt.  37, 
5  ;  Ann.  Phai-m.  87,  79. 


Preparation.     20  pta.  dried  cnminate  of  soda  are  healed  in  a  retort 
Sth  15  pts.  chloride  of  benzoyl,  till  the  odour  han  d\sa.p^Qa,iei(\ ',  «.V\»c 
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which  the  whole  is  allowed  to  cool.  A  thick,  almoat  colourless  syrop  is 
thus  ohtained,  which  is  warmed  with  water  to  dissolve  out  the  chloride  of 
sodium  ;  whereupon  the  benzo-cuminic  anhydride  collects  at  the  bottom 
of  the  vessel  as  an  oil.  This  is  washed  first  with  aqueous  carbonate 
of  soda,  then  with  water,  and  after  pouring  off  the  water,  dissoUad 
in  ether  and  gently  warmed  till  the  ether  and  adhering  water  lure 
evaporated. 

PropeHm,  Thick,  almost  colourless,  and  inodorous  oil.  Sp.  er*  = 
1*115  at  23°.  Heated  in  open  vessels,  it  appears  to  volatilise  without 
decomposition,  and  yields  very  pungent  vapours. 


34  C  

16  H 

...  204 
...     16 

....     76-12     .. 
...      597     .. 
....     17-91     ... 

Gerhardt. 

75-89 

6-18 

6  O 

...     48 

17-93 

C'm^03,C-«»II»(>» 

...  26S 

....  100-00     ... 

100-00 

Decompositions,  1.  When  kept  moist ^  it  turns  acid.  2.  It  cannot  be 
distilled  without  decomposition,  but  yields  an  acid,  buttery  distillate 
solidifying  in  the  neck  of  the  retort.  3.  Ammonia  converts  it  into 
l>enzamidc,  or  benzoate  of  ammonia,  and  cuminamide.  4.  By  alkalis  it 
is  converted  into  a  mixture  of  benzoate  and  cuminate. 


Cumosalicyl. 

Cahours.      Compt.  rnul.  44,  12;)2  ;  Ann.  Phai-m.  104,  109;  in  detail, 
y.  Ann.  Chim.  Pinjs,  52,  197;  Ann.  Phat^.  108,  317. 

Cunioxalici/tc. 

Formation  ami  Prtjmratiun.  Chloride  of  cumyl  does  not  act  iu  tie 
cold  on  salicylous  acid  ;  but  on  applying  heat,  abundance  of  hydrochloric 
acid  in  evolved,  and  solid  cuinosalicvl  is  formed,  which  is  purificil  by 

{irossing  between  blotting  pa])er,  washing  with  warm  aqueous  pntish  and 
»oiling  water,  and  repeate<l  i-ecrystallisation  from  strong  alcohol. 

Properties,  Brilliant,  colourless,  friable  prisms,  melting  at  a  gentle 
heat  to  a  clear  oil,  and  solidifying  on  cooling. 

Cahours. 

34  C    201     ....     76-1     75-79 

16  H    16     ....       5-9     5-y7 

6  O    48     ....     18-0     18-24 


(:'4IH>\C-'"II"03  268      ..   1000     100*00 

It  is  attacked  by  cMovinr,  hromiur,  nnd/ittnlnfj  nitric  acuK  giving  ri* 
♦ft  rrvstallifrable  products.     It  i.s  not  attacked  by  solid  r'/M*^iV />o^«A  »r 
lus  pota.^^h,  either  in  the  eoM  or  when  heated. 
bio  in  cold,  slightly  soluble  in  boilini:  ffaUr.  . 

?M  in  alcohol  J  especially  in  warm  alcohol.     Di.^.solvcs  readily  »° 
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Cuminate  of  Mefhyl-salicyl. 

C»H"0*  =  C»IPO,C»H"0>,C"H*0*. 

OxRHARDT.   (1854.)    C<ympt.  rend.  38,  82;  Ann.  Fharm.  89^  802;  Chm. 
Centr.  1854,  131;  TraitS,  3,  327. 

Cuminsawe  MethylHdieyltdure, 

When  chloride  of  cumjl  is  heated  with  salicylate  of  methyl,  a  viscid 
oil  is  obtained,  which  crystallises  when  mixed  with  ether,  and  erapo- 
rated. 

Froptiiies,  Crystallises  from  alcohol  in  very  brilliant  laminse,  and 
from  ether,  by  spontaneous  evaporation,  in  thick,  oblique  prisms.  It  is 
deposited  from  its  hot  saturated  alcoholic  solution  as  an  oil  which  remains 
fluid  for  a  long  time. 

Insoluble  in  voater,  slightly  soluble  in  cold  alcohol.  Very  soluble  in 
ether. 


Oenantho-cnminic  Anhydride. 

C3*H»*0«  =  C"H»0»,C«H"0>. 

Cbiozza  &  Malerba.     Ann,  Pharm.  91,  102;  Chem,  Centr.  1854,  793; 
J.  pr.  Chem.  64,  32. 

Ctnnyl'Ocnanthylal,  Anhydrous  OenanihO'Cuminic  acid^  Oenanthylate  qf  Cvmyl. 

Obtained  by  the  action  of  chloride  of  cumyl  on  oenanthylate  of 
potash. 

Colourless  oil,  smelling  feebly  of  apples  and  slightly  aromatic  in  the 
cold.  Lighter  than  water.  Heavier  than  water  (Chiozza  &  Malerba).  (Ger- 
haTdt»  Traiti,  3,  601.)  When  heated,  it  yields  vapours  which  attack  the 
organs  of  respiration. 


?,4  C 

24  II 
CO 


Cbiozza  &  Malerba. 

204     .. 

..     73-91 

74-0 

24     .. 

8-69 

8-2 

48     .. 

..     17-40 

17*8 

C"H'W,C^ll"0' 270     ....  100-00     100-0 


Cuminic  Anhydride. 

C*>H«0«  =  C«»H"0*,C»H"0». 

Grrhardt.     (1852.)     Compi.  rend.  34,  904;  Ann,  Phaiin.  83,  114; 
more  detailed,  N.  Ann.  Chim.  Fhys.  37,  304;  Ann.  Fharm.  87,  77. 

Anhydrous  cuminic  acid^  Cuminate  cuminigue. 

Formation.       1.  By  the  action  of  chloride  of  cumyl  on  cuminate  of 
soda.  —  2.  By  the  action  of  oxychloride  of  phosphoTua  on  cwmwi^vX.^  <A 


^1        — -iZm    riGi^ma   -t  't^  tvz&^jt  Skxcsxrs  Cff^. 


cjn  157). 
'srr  iir  Quiriaf  «/  jodinm ; 


LImmJ 


T^^: . 


*   :•       "  li      7-17 

I-**-  -        ri*     _      1S-4S 


ri3u:22 


^■imiiiica: 


-  ^  ^.^      -   .....  .^    .  ./      ::.  :  ':    xii  Pir-m.  lOi*, 31. 

*  '.-       -  .-  ^   u-^--     -•.•:-  :i--  •■"'iii     :   rmT™  cVionJe  of  silrerii 
X  .«- ..:   •  ...;.-»■.-  vu    •  ^t:   :  :*      i«-  -  ^  -  --  -^  s..»t«.e  ir.  wann  aJcoocM 
■'2  LZLLT"    *^    .T    -  •     •  -    "     -  ?-    ^   i^i>.  rki    1,  is  wllowub  brown 


^^,      "/   --•ii-   -  '  *j- :.•-  .  T  Tr:^---;.^.  .n;vt*a  biot ling  paper m J 


•  ■       ^ 


It  bca«  Uie  ame  rtbtiou  t>  .•T;=iin;o  acM,  as  hippuric  to  benioir 

"^'"^iioile.!  wiib  hu'lrorhhri,  ac.  •.  i:  uke*  up  water  and  is  convcrtea  intM 
luiniiiic  aci*l  an.rbydrucblMrato  uf  clycc^vl. 

CaminnraU  of  iilvr.r  contaiu.  3-2  Gl  p.  c.  Ag  (C^*A?NH»K)-  =  32-92 
*'"  'cuiniinirir  aciil  aiHJKjIvcs  in  nkohni,  cspcpially  wboii  warm. 


SASSAFRAS-CAMPllOn. 


Oj-ygen-nuckm  C™H"0'. 

Sassa&a3-Camphor. 

CH'-'O*  =  C»H"'0',0'. 

BiKDKii.     (1821.)     HfjxH.  \\,Si6. 

Saint-Evbe,     N.  Ann.  Ckim.  I'h^s.  12,  107;  J.  pi:   Chem.  34,  372; 
abatr.  Compt.  rend.  18,  735;  N.  J.  Pliarm.  10,  314. 

Ill  oil  of  Sassafras.  Rectiiiod  oil  of  sassafras  U  cooled  by  an  artificial 
freezing  mixture,  and  the  crjBtitls,  wliich  are  deposited  after  a  ievr  liours 
from  the  turbid  liquid,  are  collected,  pressed  bctweeo  paper,  niclteil,  and 
recryetalli.ied  by  means  of  a  freezing  mixture.     (St.  Evro.) 

Hard,  white,  oblique  four-sided  or  irregular  eix-sided  priatiis,  bovcllcil 
vitb  two  faces,  and  Bomewlint  truDcatoJ  on  the  bevelling  edge. 

It  crackles  when  pressed  together.  Sp.  gr.  =  1-245  at  C;  1-11  in 
the  liquid  stule  at  12°  5',  It  remaias  liquid  nt  5°,  but  BolidiCiDs  below 
17°;  solidifies  at  7'5=.    (Binder.)— Vnpour-deiisity  =  5-85.    (St.  Evre.) 

It  has  an  odour  of  aassafnui,  and  tastes  at  lirst  sweetish  and  warm, 
ft^rwards  burning.     (Binder.) 
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It  becomes  rapidly  altered  in  the  air.  (St.  Evro.)  —  When  sot  o 
fire,  it  burnB  with  a  very  smoky  flame.  —  Mixed  with  mtrie  acid,  it  turn 
yellow,  dissolves  with  reddish  brown  colour,  and  is  partly  converted  iut 
n  brown  viscid  rosin.  —  With  fuming s»//i/i«i-ic  acitl  it  eft'ervespo.s,  cvolvin 
sulphurous  acid  and  depositing  spongy  ciLiircoal.     (Binder.) 


^V  Appendix  to  Sassafras-earn phov. 

Oil  of  Sassafras. 

Binder.    (1821.)     liepei-l.  11,  34C. 

Bo.\ASTRE.    J.  Pkarm.  14,  045;  abstr.  J.  Ckim.  mhl.  4,  484;  N.  Tr.  10, 

I,  210. 
S-UKT-EvRE.     N.  Ann.  Chim.  Phjs.  12.  107;  J.  pr.  Chem.  34,  372; 

abfltr.  Compl.  rend.  I S,  735;  2f.  J.  I'kai-m.  10,  314. 
Zeller.     Stud,  ubfi- aei/u):  Ode.,  1850. 


Elli-n 


.Ufro. 


Source  and  Preparation.    Occurs  in  the  wood  add  bark  of  the  roole 

of  Zaurtu  sassafras  L.  —  The  wood  is  rasped  and  distilled  with  w.iter, 

and  the  oil  which  sinks  to  the  bottom  of  the  aoneousdistilhtte  is  collected. 

Commercial  oil  of  eaesafras  is  generally  adulterated  («)  wUU  oi(  <if 

—     vol-  XIT.  M 


162  OXYGEN-NUCLEIS  C^U^tP. 

lavender;  it  is  then  spoclfically  U^Lter  than  the  pore  oil ;  (&.)  witholl 
o/tui-p^ittiri'*,  which,  when  the  oil  id  sabmitted  to  dLstillation,  pasees  over 
and  d'^atj  on  the  discillxice;  c  with  oil  t/cloveSj  the  imporitjr  remaimng 
in  the  reaidae,  when  the  oil  i^  distilled  with  potash. 

Pi'op^rtUi.  Yellow  (St.  Evre);  rariea  between  pale-brown  mod  leddiih 
yellow.  (Zeller.)  —  Sp.  gr.  =  103  at  10=  (St  Evre),  between  1-07  tod 
1  -09.  (Zeller.)  —  Begins  to  boil  at  11 5\  the  boiling  poiat  rising  to  St8*, 
when  it  remains  nearly  constant.  (St.  Evre.)  —  It  has  an  odour  of  feonel 
:ind  a  sharp  (St.  E^re;,  fiery  taste.  (Bonastre.)  —  It  is  neotnL 
(Zeller.) 

Sc.  Etfc 

C  7210 

H 6-40 

O 2V\\ 

10000 

The  analjsii  corresponds  to  the  formula  C^kP'H>^,*  bat  oil  of  tunfirat  b  t 
mixture  (St.  Evre)  of  two  oils,  one  heaTier,  the  other  lighter  than  water.     (Bonaitre.) 

Decompositions  1.  When  kept  for  some  time  or  cooled^  it  depontt 
crystalline  sas^jafras-camphor.  (Binder,  St  Evre.)  2.  On  diMlaimj 
it  leaves  a  brownish  yelloH-  residue.  (St.  Evre.)  —  3.  Distilled  throngh  a 
fube  h*:aUd  Vj  redntu  or  over  hfraUd  sfHia-lime,  it  yields  naphthalin  ftsd 
phenylic  alcohul.  (St.  Evre.)  —  4.  Saturated  yixih  chlorine,  it  becomes 
oi>a((ue,  milky,  and  viscid.  (Bonastre.) ;  evolves  hydrochloric  acid  aad 
is  converted  into  a  viscid  mass  containing  common  camphor.  (Faltii, 
Ann.  Phami.  87,  27G.)  —  5.  It  is  violently  attacked  by  brommty  ^xi^ 
ronverted  into  bromiile  uf  uil  of  sassafras  and  evolving  hydrobromic  acid. 
(St.  Evre.)  —  C.  With  loJiiir,  it  turns  yellowish  brown  without  becoming 
visci<l.  —  7.  Mixed  with  cold  nitric  acid,  it  gradually  becomes  fle«li- 
colourcd  (Bonastre),  reddish  brown  with  sli^'ht  elevation  of  tcuiperatuK. 
(Zeller.)  With  hot  nitric  acid  it  turns  red  (Daryk)  ;  warmed  with  weik 
nitric  arid,  it  yields  oxalic  acid  (Daryk,  St.  £vre)  ;  with  moderately  con- 
centrated acid,  a  brittle  resin.  (ZelK-r.)  It  readily  takes  fire  wiik 
jnn\ii\fj  nitric  acid  (St  Evre),  leaving  a  bi-own  resin.  (Hasse,  CrtlL  At-n, 
17^5,  1,422.)  —  8.  Treated  with  stronir  sulphuric  acid,  it  frequently  take* 
fire,  and  i.^  converted  into  a  red,  acid  resin,  mixed  with  charcoal,  v^^ 
Kvic.)  Mixed  with  }  pt.  strong  sulphuric  acid,  it  turns  greenish,  ycHuv- 
i:»h-Lrown.  (Zeller.)  —  9.  Saturated  with  sulphurous  acid,  it  turns  gnen, 
and  afterwards  orangc-coloure^l,  deposits  sulphur,  becomes  hot,  and  yicldi 
a  mixtnro  which  on  frtanding  a*parates  into  two  strata,  the  upper,  consiitr 
in;^  of  uudeconipo&cd  oil,  the  lower  of  an  oil  boilin;;  at  235°,  and  rcpre- 
iicnted  by  the  formula  C^"H^'X)^.  If  the  action  of  sulphurous  acid  be  con- 
tinued for  a  longer  |)erio4l,  an  oil  containing  sulphur  is  formed,  com- 
sponding  in  composition  to  the  formula  C^'H^^.  —  10.  It  is  not  altert^ 
by  fihnsphoric  anhydride,  —  11.  Distillod  with  pcntachloridc  ofpkospkorm, 
it  irt  converted  into  chlori<lc  of  oil  of  sat-safras,  with  violent  evolution  of 
hydrochloric  aci^l.  —  12.  It  is  not  attacked  hy potassium.  —  13.  Sstnntri 
with  ammoni".  it  yields  bulky  prisms  containing  7*M7  p.  c.  C,  6*18  p.  c 
II,  and  *20'(>.3  ( ).     (St.  Kvro.)     Cooled  oil  of  f^a<safras  is  rendered  turbid  bj 

•Tl.i.  ii  wronj:,  C'H*  O-  ^  8000  C,  7'\0  ii.  U'Ji;  perhaps  it  b  CH^O* 

.     7Jim  (■  :  u  I",  i  II;  nn.l  l>1*:)40. 


PlKOSANTIllN. 


1C3 


ammbnin,  and  lieconies  visoiJ,  but  uut  crystalline.     (Bonastro.)  —  H.  It 
is  not  aJU'Kil  hy  bichromaU  o/j<ot(u!i  a.nd  sii/i/harie  aci'l  (St.  Evre) ;  da- 
pusiu  yellowisL-brown,  resiauus  8akea.     (ZoUer.)— 15.  Ilia 
by  chloride  i^  zinc.     (St.  Evre.) 

Combinatuma.     Dlasolves  in  4  or  5  pts.  alcohol  of  sp.  gr.  0-8 
sparingly  in  aqueous  allMlU.     (Zeller,  Boniutre.) 


b 


Oxygen-nucleus  (r"H'0*. 

Psrrozanthin. 

C=»H'0*  I 


ScANLAN.      (1855.)      Fhil.  Mag.  J.,  [3],  41,  395;   also  J.  pr.  Chem. 
Proc.  of  the  Boy.  Irith  Acad.  1836,  33;  J.pr. 


Afjohn  &  Gregohy. 

£»*w.  13,  70. 
ScuwKiZEB.     J.  pr.  Cliem.  44,  129. 


Formation.  1.  By  beating  the  precipitate  rorniod  by  lime  in  crude 
wood-spirit.  —  2.  By  saturating  the  most  volatile  portion  of  crude  wood 
b-pirit  with  Umc,  and  boating.  —  3.  By  the  actiou  of  potasl]  on  the 
I>yrtiiantliof;on  conlaiuod  iu  crude  jiyroligncoua  acid.     {SchweiMr.) 

J'irparatimt.  1,  Crude  wood  spirit  isdfatllled  till  15  p,  c.  has  passed 
over;  the  distillate  containiDg  acetie  ncid  is  saturated  with  lime  aiid 
rciliatilled  ;  and  from  the  dry,  dark-coloured  residue,  cousisttng  of  acetate 


of  lin 


■,  lime,  brown  ri 


j.yro 


inlliin,  tbo  first  two  eubstant 


extracted  witli  bydruahloric  acid,  after  which  it  is  repeatedly  boiled 
wilb  alcobot.  The  first  extracts  contain  almost  exclusively  a  brown 
resin,  smelling  like  pitch  ;  the  last  contain  principally  pyroxantbin  ; 
these  are  evaporated,  and  the  crystals  thereby  dcpoaited  are  recrystal- 
lisod  from  alcohol.  (Apjohn  &  Qtegory.)  —  2.  The  most  volatile  part  of 
rrudo  pyroligneous  acid  (from  ash-wood)  is  distilled  in  a  watcr-batb,  till 
ibc  distillate  will  scarcely  take  lire,  and  the  residue  is  distilled  atouu 
over  a  nuked  flame,  till  notbiug  but  water  contaiuing  acetic  acid  posses 
uvor.  Tbis  second  distillate  it  supersaturated  with  potasli,  and  the 
omoge-yellow  flakes  thereupon  deposited  are  washed  on  a  filter,  first 
with  water,  and  then  repeatedly  with  a  small  quantity  of  hot  alc«hol,  to 
reinuve  the  resin,  wbicli  is  especially  deposited  when  the  liquid  has  been 
tirarly  saturated.  It  is  then  dissolved  in  boiling  alcohol,  and  tho 
eiystus  deposited  oo  cooling  are   recrvBtalUsed    from  alcohol,     if  tbc 

flocmleat  prccipiUI«  produoed  by  potash  is  iniinrdiiitfly  iTjiatslliBcd  from  alcohol  ioBtciul 
of  bring  first  wnalied  itilh  B  biduII  qusnlity  uf  wnrm  dIi'oUoI,  in  order  to  remove  thu 
grMtix  put  of  Ilu!  silheriug  refill,  the  crystals  obtuncd  are  difficult  Co  parify. 
(Sdiweizcr.} 


Projirrtiei.    Long,  yoiloi 


cedlt 


ivh  begin  to  sublime  in  a  cuvteut 


>!•*  :i!'xlS-5.HJiLa  C»HV. 


ic  i.r  c  :i4-.  seic  i=  IM.  mnJLfr  =a  crrailf  qb  cooGb^.    (Jojoba  & 
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r»rr:flLr.:jpj"i:»Lt      I.   I:   is    aBccmzceeyi  hj  Ii«ai  in  doaed  rmak 
i.  I:  ^  TtirilT  £dc.:iii3ris*!«i  W  rrr  pzjK^t  a^i-fvu  between  80°  and  IM' 


zx:.:  &  i^kiaa  rn-n  rss^  ▼tii  ^T.^i^.i^  :c  KjdrocUoric  add.— -S.  It 
L^  Ti'ic-fttilj  AzzL^^i  ':t  -=£3t  a/  »a:.-v-  ^.-vi.  telar  conrerted  into  oxalk 
uri'i  li*:  i  si''is3:i.s;  -rii-ra.  *r:C:«£r«  :t  iei:.  Dlfsolres  in  eoneeitnte^ 
z'ttlt  lini  "v.-Lirii:  iTrLTd-ri  :c  ru ;  ri-s  solicion  mixed  wiA  wihr 
£fc«:«^*  &  :c-:¥:L=a  j-fl^i-r  titikjjio;.  "siici  explodes  by  heat  wkei 
£r>L  Lsxl-r**  iz  p:ckn.  szl  !«  r>:-:  r?p?K:p:uced  from  tliia  soIotMi 
rr  i*r^.:  i*rL  —  4  '^"i-i  ^.".i  irr.;^  nu't  V^Ki*  a«J,  it  tanu  leddiak 
:r-v;,  ir:ir**ir-i£  ?iibfcLsEL  rrr-rr.  azi  £=xLIt  depudts  blaeklih  browi 
£Vi.£s.  S"z-:.-:j:  Ki'TairIi:  j.r.L  ilizi-l  vlih  an  equal  balk  of  water, 
i  >*:>£*  -jt:'xjji'\  t  f-rfz  i:  a  c?a:Ie  heat,  with  fine  porpIe-nJ 
crrir  :  :!•*  s.-Lit.-rc  j/ifr  i  f=T  iixs.  i<epi:^iCj  blaekish  brown  ibkes, 
r*:  i?  .:z^  15  ::  r^-zafz^  tir:!!-?  ?*£. ::  d^pi>^xlf  luchangcd  pjroxantliii 


fjr=.::c  i  =tir=-i'.'»f:::  rcr:  l-i  r«-i  <Lwx::^a.  The  freshlj  prepared  eolntioi 
c^p.:<*  15  *iciiz^£  rTT-:xi*:i!i  rz  l:ii::^>a  cf  irater,  bat  after  a  time 
I  .-**  ::*  c:':~r.  £*z«clil"j  :r  ilf  air.  izi  cep^asiu  blackish  brown  flakei 

^.Vt:.'.    •:••;■".      rVrriir:!:-  :*  :i<-:I-l\*  :a  vater.  slightly  colnblc  in 
l^ls>  Iv-:*   ;-    -'••  :.'    •'-:,:    ■•  '.  r.r  i   ;?  p7ec:]»:ute«l  thcrefroia  liT 

"•   •••        •   « 

P.*c<Ive<  :z  j.V»:*  ir  I  !-  ■■.^/-:  crj>:rh!ii«05  from  the  hoi  conoci- 
t rji : i\i  <•/. u : :  -  or:  c-  •.  I . r  j,  z.zi  1  ?  j -kv i p; :at e-l  therefrom  hy  water. 
^Apj.^ha  *fc  Grvp:TT." 

F^zanthogen. 

N  • .  ■  \>  • .  ? «{ , :'  r  .*;  :"»:.'.'  • : .     Oco  u  r?  in  ens  Jo  pjrol  iirnooos  aciJ.    Tlif 

wroA  Np  rii  i<  iit^t  tit>tilli\i  frv'^m  1:1:5  li^aM.  and  the  resiJae  is  then  <ii^ 

iilloil  :iK>iu\  rts  ji^UiT  a*  Maior  civjtaiiiin^  acetic  acid  pas5C«  oTcr.    Tb:i 

^ri'.-Mtl  tli^tiiiato  is  ilion   in  \c*I  with  other  and  allowed  to  stand  for 

'-I4  hour^  wiih  fn^.jiu'nt  sh^iki;-;:  :  the  <'.ratiim  of  other  swimming  on  lb* 

inv  i»f  tlio  \\\{\i:d  i>  iv:ir\»i  *  rfar.-l  lii^tilKHl;  the  rcfidiie  i«  mixed  wiw 

',  iiiiii  iho  hcivy  lin»\vr;>Ii  «.•;!  ihorol»y  precipitated  is  rcpeatrJi^ 

hI  ^\illi  waUT  and  disitillcd  ^oveml  tinio:?  with  water. 
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PropeHla.  Transparent,  colourlesp,  or  yellowisli  oil,  heavier  than 
water,  SolMiRca  at  — 28°  in  a  white,  fottylraass.  It  has  a  Jlsagreeablo 
odour  of  smoked  Gsh,  nnd  a  strong  pungent  taate. 

It  is  probably  a,  mixture.     (Schweizer.) 

DeeompoiUioiu.  1.  It  ucquircs  a  darker  colour  on  exposuro  to  air 
anil  /ifflu. — ^2.  Yields  a  dark  distiUate  by  heat,  aud  leaves  a  dark  yellow 
and,  flnally,  hlack  resinous  residue.  —  3.  Its  aqueous  or  alcoholic  solution 
is  decomposed  by  polat/i,  lime,  or  baryta  [also  by  carbonatt  o/  potasli  and 
by  aminonia  with  the  aid  of  heat);  yielding  (I)  a  precipitate  of  pyrox- 
anthin;  (2)  a  reddish-brown,  easily  fusible  resin,  insoluble  in  water, 
sparingly  soluble  in  aqueous  potash,  and  readily  soluble  in  alcohol  and  in 
ether  ;  (3)  a  soft  resin  smelling  of  creosote,  precipitated  from  the  solution 
by  sulphuric  acid;  (4)  a  yellowish  oil,  whieli  maybe  extracted  from 
(Be  solution  by  ether,  resembleB  pyroxanthogen,  but  no  longer  yields 
pyrosaiithin  with  potash;  aud  (5)  a  peculiar  acid.— 4.  Itrcduces  raereury 
from  mercurous  salts.  —  5.  Its  alcoholic  solution  precipitates  aceialeo/ 
l«id  on  fvddilioD  of  ammonia,  in  thick  white  flakes. 

ComliinalioTis.  Dissolves  very  sparingly  in  cold  water,  more  readily 
in  hot  water ;  readily  in  leood-spirU,  aJctMol,  and  eiAer.     (Schweizer.) 

Bromint-muleus  C*'BiH". 

Bromocuminol. 

C^BrHWO'  =  C^DrH'^O'. 

GcBHARDT  &  Cahodrs.    {1841.)     .V.  Anil.  Ckim.  Phya.  1,  80. 
Hydrure  it  bromoeumj/le. 

Dry  bromine  reacts  on  cuminol  in  the  same  manner  as  chlorine,  and 
Tonus  bromocuminol  as  a  heavy  oil,  which  is  readily  rosolred  by  water 
iuto  cuminic  acid  and  hydrobromic  acid.  The  aqueous  solution  of  bisuU 
pliito  of  soda  and  cuminol  is  decomposed  by  bromine,  with  formation  of 
»iilphnric  acid  and  separation  of  cumiool,  which  ia  converted  by  excess 
of  bromine  into  a  crystalline,  readily  fusible  substance,  which  combines 
with  the  bisulphites  and  is  probably  bromide  of  cuniyl  (bromocuminonj. 
(Berta-nini,  Aim.  Pha,-m..  87,  277.) 

Chhrine-nuckus  C"C1H". 

Chloride  of  Cumyl, 

C»H»C10'  =  C™C1H",0'. 

(1841.)  Comi>t.  rend.  22,  846;  Ann.  Pkaim.  60,  234; 
:nd.  25,  724.— #.  Ann.  Chint.  Phyi.  23,  347;  J.  pr.  Chem. 
extr.  Ann.  F/taim.  70,  45. 


Preparatmi.     Pentachlorido  of  phosphorus  reacts  on 
60  ,  evolving  largo  quantities  of  l\jili:Qc\iWii  viwi, 
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anil  viol«U  s  mixiaro  of  oxychl'^ridc  of  plio^phoms  and  chloride  of  cnmjL 
The  pro'izict  i«  rec::5^1.  an<i  the  pvition  distilling  between  950^  and 280' 
i«  c<:-iiec!rl  afart.  washed  with  cold  water,  dried  over  chloride  of  caktiB 
and  recti ^ed.  <  CaboTiis:.  — Oxychloride  of  phosphorus  with  3  al  cnmiute 
rf  «.>la  vieldi  chloride  of  cnmvl.  —  Terchloride  of  phosphorus  reacU  at 
c-Mumoa  teraperat!ire?  on  the  alkaline  cnminates,  forming  chloride  of 
cumyl  and  an  alkaline  pho5pbite.  which  readily  attacks  ue  chloride  of 
cumyl.  so  that  the  distillate  is  rendered  impure  Dj  substances  contaiBio^ 
phosphorus.     (Gerharlt.  Ann,  Pharm.  87,  64.) 

PrC'f-frtift,  Colourless,  very  mobile  liquid  of  sp.  gr.  1*07  at  Id' 
Boils  between  256'  and  25S=. 

Cahoan. 

2:  C        ...„ 120  ....  65;9  65-75 

11  H 11  ....  603  6-17 

c:  ?j-5  ...  19-41  19*71 

2  0     Irj  ....  8-77  8-37 

(.■?\:ni  iv     .,_  1^2-5  .  .  100-00    loo-oo 

1  s.vner.c  w;:b*ch':i?r."»:xs::nM. 

D'C-  : r :*:':.;] ^ .  1 .  It  i s  d ecom j iosetl  by  moist  a ir  i n to  by drocblorie 
and  oil  in  in  io  acidsw  —  2,  BoiU-d  with  a-fifKouj^ashf  it  quickly  yielda  the 
same  produot<.  —  3.  By  dry  •;  •«*"-vjt  ammonia  (Cahours)  and  by  carboMU 
i/'  ■';.i./i..»i!T  .Gorhanlt  anvi  Ch'.rzza,  p.  I'-T),  it  is  converted  into  cniMr 
inido.  —  4.  It  Kvomo?  strongly  healed  with  alcohol,  and,  on  adding  water 
to  the  liquid,  ouminato  of  ethyl  is  separated  as  a  light  oil.  AVith  tie 
*i7r '  f  - «'  . ?i  I ■  ■  • ; J ■ '  ■'':'> '.*  v>.'.  i :  f orm s  cu m inu ri e  aci d  ( Cahours,  p.  1 60) : 
w  i  1 1 1  I'i'ii ;.  :•  'f:  •  /'  /v  •'  r*  V ,  0  uii; :  n  a  1 0  of  )  die  ny  1  ( \\'  il  1  iamsou  &  Scni^bam, 
p.  13?^:  with  tTJ.i.'ri-.  cum. ^.?i': lido  (Cahours,  p.  177);  with  svlp^ 
^^fi'/ft.I.r  li.lr.  ouiiiyli^<ulph'»phor.ylamido  ip.  177),  and  at  a  higher  icm- 
ponturo.  runii'iiiirilo  and  sulplL-jdier-ylio  '.icid;  vrithh^nzoyUulphopkruyi' 
cir;  ii.'iiwn' '•.  cumyllvn2«\vl<ul]»hi«phenylaTiiido  (p.  170)  (Gerhatdt  i 
Cliii»7z:r' ;  with  .< ' 't  *.  '  -*  -li't  \  cumoMlicyl  (Cahonrs,  p.  1.^8);  wiA 
*i  I  ^ .  7,  .'<  I  .'•  i\  t  .< » /  f .  0 1: 1  n  I  's^i  1  i  0  V 1  Ic  a  r.  1 '.  yd  ri  d  e.  a  n  d  on  di  st  i  I  lat  i  on ,  cnminate  of 
jdionyl  ^ Kraut,  p.  l.''7».:  wiih  s^'cyhimi'fe,  cumosalicylamide  (Gerfiiidi 
\  Cliiozza,  p.  17:M  ;  with  o:?i•/?'^/^Jl/^r'•-  »/  potash^  oennnthocomiDie 
aiilivdrido  (Chiozti  ^-  Malerba.  p.  l.>:0  ;  with  nitmni^titlinf,  the  com- 
pound oi»m'spondiiij:  t»»  KMi/onitruiisidide  (xii,  2(59^;  wiilm itrocNtnidinf, 
:i  rry>t:illis:ihlo  product  ^Ciili-  ur>.  ]».  ?"»2  t ;  with  CHmin'J-pof^wiutt* 
luniyl  (Chiozza,  p.  loO:  with  cir.i  ;i'.i.''  •/ /W<tj//,  cumin  ic  an  hy%lriilo 
((■erlianlt,  )».  ir»:h  ;  with  erwry^'-  'fc-//,  cumencugenyl  (Cahours) ;  with 
piptrliiinff  ouniylopiiK*ride.     (Cahour:?.) 


Chlorocuminol. 

c=^Tiir'o=  =  (:^ciH",o». 

<H:itMAin>T  ."t  CAiiorRs.     ^1S41.^     S.  Jnn.  Chim.  Phys,  1,  82. 

I  ft.  iff  III  I   I*    r*.  /  »■   (••■■»»  '  , 

i^itfHiV'itiin.     hry  chlorine  iras  passctl  in  davliirht  through  cumiiiol 
-ruvioutfly  drio«l  over  chloride  \^*l  calcium,  is  aWirhcd  with  evulotioi 


CllLOllOMCEfJE. 


l«7 


of  bjdrochloric  acid.  Tlie  liquid  liecoiiius  liciited,  turns  red,  and  is  tlieii 
^nulnally  dccoloriacd,  nud  nftor  u  few  linui'a  becomes  fcaturated  witfa 
chlorine,  whereupon  tlio  uxuess  of  cliloriuo  aud  tlie  liydruchloria  ncid 
are  expelled  hj  a.  stream  of  carbonic  acid,  aud  ttie  prodiiut  ia  kept  so  m 
to  preserve  it  from  air  and  moisture. 

Properties.     Yellowish  liquid,  heavier  than  witler.     It  ha^  a  very 
powerful  odour,  difl'eting  from  that  of  cuminol. 


I 


Oerbardt  &  Caliours. 

fi5'79  6i-C4 

e03  6S1 

19-41 22-19 

877  6-6i 


IDO'OO 


.  IDO'OO 


liomcric  with  cbtoride  of  onmyl. 

According  to  Gerhardt  Ac  Calioiirn 

;iitlj  gBYc  too  litOe  C,  and  loo  mud 


liad  alitor  bed  hj'droclilot 
I  CI. 


II  ai 


Deeompotitiont.  1.  Deeomposed  hy  moiat  air  into  hydrochloric  and 
cuminic  aciila.  It  does  net  keep  well,  even  in  stoppered  bnttlen,  but 
turns  red,  hecomea  tiirbtd,  and  evolves  fumes  of  bydrocKlorio  acid; 
perhaps  a  Epontaneoug  deoom position  takes  place  without  the  interven- 
lion  of  moist  air.  —  2.  It  is  decomposed  by  dutillalion  into  liydrochloric 
acid,  carbon,  and  a  peculiar  volatile  oil.  —  3.  It  dlsaolvee  completely  in  «. 
few  momenta  in  boiling  aqtieous  polaA,  as  chloride  of  potassium  and 
cumtnate  of  pota«h.  —  1.  Strong  gulphui-ic  add  dissolves  cblorocuminol 
with  CTolntioQ  of  hydrochloric  acid,  forming  a  crimson  solution  which 
in  contact  with  raoiat  air  aeon  deposits  cryetala  of  cnminio  acid.  — 
5.  When  dry  t/aseout  ammonia  is  passed  through  cfalorocuminol,  it  becomcij 
thick  and  slops  up  tho  tube;  If  the  cblorocaminol  is  dissolved  in  absolute 
alcobol,  a  large  quantity  of  chloride  of  ammonium  ia  immediately  depoaited, 
and  on  adding  water  to  tho  decanted  liquid,  a  chloriuated  oil  is  precipi- 
(ateil,  which  with  potash  yiolda  cuminic  acid,  and  when  bcated  by  itself, 
hydrochloric  acid,  charcoal,  and  a  peculiar  volatile  nit.  Hence  ammonia 
snpeara  merely  lo  combine  with  the  hydrochloric  acid  formed  hy  the 
slow  decomposition  of  the  cblorocuminol,  aud  not  to  act  on  the  compound 
iUelf.  —  S.  It  does  not  yield  cuminate  of  ethyl  with  abtoUttt  alcohol. 


h 


C'Morine-uucleus  C'd'H'". 

Chloronicene. 


St.  Etbr.     (t843.)     K  Ann.  Chim.  Phyt.  25,  4D5 ;  alsi 
70,  263  ;  also  J.  pr.  Chem.  46,  458. 

Kichit  Moaoeklnrl. 

^brmrUion    and    Preparatimi,       By     distilling     ch 
"lIH'O*,  xi,  176)  with  cxcesa  of  lima  ot  baryta  r 


168  OXYBROMINE-NUCLEUS  C»Br«H20*, 

Chloronicene  then  passes  over  first,  as  a  brown-yellow  liquid^  thai  ptn- 
niccne,  C"H'  or  C"H",  in  yellow  crystals. 

Impure  ohloroniceic  acid  may  bo  used  for  the  preparatioD,  in  wUeh 
case  the  distillate  will  contain  benzene,  CP'H^  This  may  be  distiUad  «ff 
at  90"^  in  a  stream  of  carbonic  acid  or  hydrogen  (air  would  deoompoM 
it),  and  if  the  receiver  be  then  changed,  chloronioeno  may  be  oolleetel 
between  290°  and  295°,  and  there  remains  a  liquid  mixtore  of  ehloiD- 
niccno  and  a  solid  hydrocarbon  which  solidifies  on  cooling. 

Pi*oi>fiiies,  Pale  yellow  oil,  of  sp.  gr.  1*141  at  10°,  boiling  betwen 
292^  and  294°,  and  having  a  vapour-density  of  7'52.  In  vessels  oi>b« 
taining  air,  it  turns  brown  after  some  weeks. 

St.  Etto. 
mean,  VoL  DcMilf. 

20  C 120-0  ....    59-76  60*71  C-vaponr „....  20 8*S!II 

2  CI 70-8....    35-26  34*69         Cl-gat 2 4'9m 

10  II 100  ....      4-98  5-52  H-gat  10 O'SfM 

C^Xiniw   .,,  200-8  ....  10000  100-92         Vapour    . 2  13-»W 


Thus  according  to  Laurent  &  Gerfaardt.    {Cofi^L  cAim.  1849>  163). 
to  Ht.  Etrc,  tbo  atomic  weight  ia  only  half  as  great.    Gerhardt  afterwards  regarded  it  m 
ideutical  with  chloride  of  phenyl,  C^^HKn  (lee  page  142). 

Fuming  nitnc  act<l  attacks  the  compound  with  violence^  converting  it 
into  nitrochloroniccne  and  a  resin. 


Oxybromin&iiucleiu  C*Br*H*0'. 

Brom-sassafras  OiL 

St.    Kvhk.     (1846.)    X  Ann.  C/««w.  -PAy*.  12,  107;  also  J.  pr.  C*«. 
:M,  372 ;  ttbstr.  Compt.  itmL  18,  735  j\V.  J.  Fhai-m,  10,  314. 

Formation  and  Pirpurotivn.  When  bromine  is  slowly  dropi^cd  iiiU 
Mi.^isafnis  oil,  a  larco  quantity  of  liydrobroniic  acid  is  evolved,  and  the 
(»il  livooniea  cryt^tuUine.  The  cr^'stallinc  mass  is  pressed  between  paMf* 
wiLsIiod  with  the  sumliest  possible  quantity  of  ether,  which  separates  Jrce 
broiuino  and  a  fibrous  $ul>stanco  re^niblin<;  solid  chloride  of  carbon.  anJ 
dried  in  vacuo  at  130\ 

rmpevtit'*.     White  needles  united  in  tufu. 


L»0('    

•->  11 

120     . 

2     .. 

.         Ii40 

.  1j12 
0-25 

..  8060 
4  0.1 

St.  Evrf. 

14-64 

0-25 

.  -     79*81 

4   (>                                  "i-* 

3-27 

C'*n-'BrX)*   .  .  794     ....  lOOOO 100*00 


NITROPARANICENE.  169 

Decompositions.  1.  By  chlonne  in  sunshine,  it  is  converted  into  a 
tough  mass,  free  from  hydrogen  and  resembling  sesqaichlorido  of  carbon 
—  2.  Heated  with  aqufous  potash,  it  yields  a  brittle  translucent  resin 
6till  containing  bromine. 

It  dissolves  in  boiling  ether* 


Oxychlorine^ucleu9  C»CPHO'. 

Chlor-sassafras  Oil. 

C»HCPO*  =  C««CPHO«,0«. 

St.  Evrk.     (1846.)    N.  Ann.  Chim.  Phys.  12,  107 ;  also  J.  pr.  Chem. 
34,  372  j  abstr.  Compi.  rend.  18,  735  j  JT.  J.  Fharm.  10,  314. 

Formation  and  Preparation.  By  distilling  in  the  oil-bath  a  mixture 
of  sassafras  oil  and  pentachloride  of  phosphorus,  washing  the  oily 
distillate  with  water  to  remove  oxychloride  of  phosphorus  and  hydro- 
cLloric  acid,  and  rectifying  it  over  oxide  of  lead  in  a  stream  of  carbonic 
acid. 

Properties.    Boils  at  238^ 


Nitro-nmUus  C»XH". 

Nitroparanicene. 

C»NH"0*  =  C«>XH". 

Paranieene  nitrogine,    (Compare  page  142.) 

Formation  and  Preparation  (p.  142.)  Paruniceno  is  dissolved  in 
finuing  nitric  acid,  and  the  needles  which  separate  on  cooling  are  freed 
from  resin  by  recrystallisation  from  alcohol  and  ether. 


20  C 

N 

11  H 

40 


St.  Evre. 

mean. 

120 

.... 

67-79    ... 

, 67-63 

14 

*••* 

7-91     .. 

8-12 

11 

.••* 

6-21     .., 

5-87 

32 

•••* 

1809    ... 

18-38 

C*XH" 177     ....  100-00    100-00 

Uydrosulphate  of  Ammonia  converts  it  into  paranieene  (St.  Evre^ 
N.  Ann.  Chim.  Phys,  25,  506.) 


NlTItO-NUCLElS   C="XH'i. 


Nitrocuminic  Acid. 

C''NH''0'=C»XH",0*. 

CAHorus.  (1848.)  Com.pt.  rend.  SJ,  554 ;  JV,  Ann.  Chim.  Phj/g.  25, 
3«;  J.  pr.  Clum.  40,346;  Aifn.rharm.  09,  H3.—N.  Am.  Chim. 
I'hyg.  53,  334  ;  Ann.  Fharm.  109,  18. 


,  bf  Gerliardt  ik  Cihoon  {N.  Ati:  Chim.  Phi/:  1,  G9.) 


First  obierred  ii 

Foitnation.     By  the  action  of  fiiitiiog  nitric  acid  on  cnniiaio  ncid. 
(Caliours.)  —  2.  If  a  solution  of  cuininic  acid  in  cold  nitro-salpburio  m 
lie  mixed  with  water,  nitro-ciuuinic  acid  separates  from  it  after 
time.     (Kraut,  2f.  Br.  Aixh.  96,  274.) 

Preparation.  Coininic  acid  is  dissolved  in  warm  concoiitnit«d  nil 
acid;  the  solution  is  heated  to  tbo  boiling  point,  whorenpon  red  vapoiii 
are  evolved,  but  no  violent  action  UikcG  place;  and  after  boiling  for 
Bomo  minutes,  it  ie  precipitated  trith  water.  It  then  deposits  a  yellow, 
lieavy,  quickly  solidifying  oil,  wliich  must  be  washed  two  or  thrco  til 
with  water  and  rcoryi^tallieed  from  alaohol. 


i»^ 


Propertiet.     Yellowish  white  crystalline  scales. 


ST'Jl  57-33 

669  a-7lt 

V26  . 5-37 

30-S4  30-51 


C*.\H"0*.-.. 


.  lOO-OO    100-00 


I 


Dccompmitioni.  1.  Ou  treating  Ihe  ammonia-talt  with  milpharffUd 
hj/ilrofffii  (Cohours),  or  with  iron-filings  and  acetic  acid,  ^Boullay, 
Cnmpl.  rentt.  4l!i,  3Sf>),  it  JB  eoDvertcil  into  amidocuminie  acid.  —  2.  It  is 
not  altered  by  boiling  with  chroinste  of  potafh  aud  sulphuric  aoi<L 
(Hofmann,  Ann.  Pharm.  87,  206.) 

Comhlnalioni.      The  acid  is  insoluble  in  teater.      It  diwolrea  *ttj^ 
readily  iu  ammonia,  potash  and  soda,  forming  crystal lisablo  sr'*' 

NUroenminatf  of  Lime.     Yellow  needles  grouped  ii 
darker  coloured  by  exposure  to  light.     When  dried  at  100",  it  conta 
8-34  p.o.  oilcimn,  and  in  therefore  C?°CaXH'"0'  (calculation  8-7 T  p 
Ca.)     (Kraut,  A'.  Br.  Areh.  SB,  274.) 

y^ilroeuminate  »f  Silvrr.  Obtained  from  the  ntumonia-ealt  by  d 
decomposition.  Beautifully  white.  Contning  after  drying  in  i 
340  |i.  c.  Ag.  (C"AgXH'»0'  =  34-17  p.  o.  Ag.) 

Nitrocnminic  acid  dissoWea  readily  in  ateohol  and  ttArr, 


1)1.n[trocijminic  acid. 


Jfi(ro-nnch-!is  C'X'II"'. 

Binitroctuainic  Acid. 
C*H'"N'0'"  =  C"X'H'",0* 

CAHoiiRa.     (1849.)     y.  Ann.  Chim.  Pkyt.  25,  36  ;  J.pr.  CJim.  4C,  34fi  ; 

Ami.  I'harm.  69,  2*3. 
BouLLET.     Compt.  reiul.  43,  309  ;  Chem.  Ctntr.  1956,  7H2. 
Kraot.     .\'  Br.  Arch.  90,  274  ;  Chm..  Caiir.  1859,  85. 

Formation  and  Prrparation.  FuBod  cuminic  acid  dissolves  without 
erolution  of  gas  in  nilroaulpbaric  acid;  and  the  solution  on  being  lieaUid 
to  tLe  boHing  point,  gives  o£F  red  vapoura,  bocomea  turbid,  and  soon 
deposits  cryatalline  laniinffi,  wliich  mity  be  wiulied  nitli  nater  and 
recryetallisod  from  akoliol.  (Caboars.)  The  solution  of  cnminic  acid 
in  nitrosalphuric  Bicid  j^  precipitated  with  vator,  after  standing  for  24 
liours  at  a  medinm  tomperature;  the  precipitated  bron'a  poirder  is 
washed  with  water,  and  boiled  with  milk  of  iiino;  and  the  filtered 
colntion  is  mixed  with  hydrochloric  acid,  which  precipitates  binitrocuinini'! 
acid,  —  to  be  purified  hy  washing  with  water  and  recryatallisation  from 
iilcohol.     (Kraut.) 

ProprHi(.i.  Laminio  having  a  strong  lustre.  (Cahours.)  Light 
yellow  crystals  of  the  doubly  oblique  prismatic  system.  Henhenohedrons 
{Fig.  121.)  with  the  angles  u  :  y  =  83°  321';  y  ;  v  =  82"  50';  u:v  = 
87^  4'5'.  The  acute  edge  y  v,  is  truncated  by  a  dodecahedral  face 
inclined  to  y  at  118"  2-9',  and  to  v  at  1.54'  47  l';  there  is  also  to  the  left 
in  front  an  octohedral  face  inakint;  with  u  au  angle  of  133°  2-1',  and 
tn  the  left  behind  an  octohedral  face  making  with  u  an  angle  of  1 33°  4'2', 
Dieregordiug  tho  slight  inequality  of  these  last  two  angles,  the  face  u,  the 
two  octohedral  faces,  and  tho  dodecahedral  face  form  together  a  rhombic 
prism  with  gierpendicularly  truncated  edges,  the  faces  y  and  v  resting 
upon  it  in  a  doubly  oblique  direction.  Cleavage  parallel  to  u.  (v.  Dauber.) 

Beoomes  darker  in  colour  by  exposure  to  light.     (Kraut.) 


I 


...    <;-2-i    .., 
...   n'02  .... 

...      3'S3     ... 
...    37-Si    .... 

47-27     ... 

10-83 

....      3-9!t     .... 
37-91 

...      9fl     ,. 

C*'X'H"'0' 

...  2rt4    ., 

,.  100-00     .... 

100-00 

Dtcompontiora.  1.  Not  acted  upon  by  fuming  niCri'c  ocii/,  even  at 
boiling  heat.  (Cahours.)  —  2.  Treated  with  iron/linffs  and  aceCic 
it  forms  biamidocuminic  acid.     (BeuUet.) 

Comhinationa.  According  to  Cahours,  binitricumintc  acid  does  not 
IKtssesa  acid  properties,  being  neither  dissolved  nor  decomposed  by  warm 
ammonia,  potash  or  soda-ley.  According  to  Krant,  on  the  contrary,  it 
does  behave  like  an  acid,  and  forms  salts  which  acquire  a  darker  yellowish 
red  colour  by  exposure  to  light. 

Bttiilrocuminol'',  of  Bnryla.  Obtained  by  dissolving  the  acid  in 
-  Viyla-watcr,  prooipit»ting  tho  excess  of  baryta  willi  (:at\jomc  acvi  ."ViqWto^, 


172  NITSOCIILOHINE-NUCLEUS   CX'Cl'H*. 


1 


and  ovaporatinff  llio  filteretl  solution.     It  first  separates  in  films 
become  cr3^talliiic  umler  the  motlier-liquor.     Afler  drying  over  oil  vt 
vitriol,  it  does  oot  diininish  in  weight  at  120°.     It  contftias  2048  p.  c. 
Ba.  and  ia  therefore  C"BftX'H"0'.    (Calculation  =  21-30  Ba.)    (Kraui) 

BinUtvcuntinalt  of  Lime.  —  Prepared  like  the  baryta-salt,  Yellowi=b 
red  orystalline  iieedles,  which  diasolre  easily  in  water,  with  deep  wine  rol 
colour,  do  not  diminiah  in  weight  at  ]  20"  after  drying  over  oil  of  vitriul, 
and  contain  7"01  p.  c.  Ca. ;  therefore  =  C*CaX*H'0'  (ealcaUtioa  = 
r-33  Ca.)     (Kraut) 

Sinilrocuntimile  of  Silver.  —  Obtained  by  precipitating  tlio  aijueoiu 
eolntion  of  the  limc-saU  with  nitrate  of  silver,  and  recrvstallinng  from 
hot  water.  Light  yellow  needles,  which  are  scarcely  altered  by  expo- 
sure to  light.  After  drying  over  oil  of  vitriol,  tbey  give  off  S'3G  p.  o. 
water  at  100°  (2  At,  =  474  p.  c.) :  and  then  conuiu  29-76  p.  c  Aj. 
(C"AgX»H'0'  =  2901  p,  c.)     (Kraut.) 

Bisitiocuminic  acid  is  eulubtc  in  aieofiol,  and  easily  soluble  iu  tthir. 


Binitroctuninate  of  EthyL 
C'N^ir'O"  =  CMI'O.CX'H'O*. 
Kraot.     R.  Br.  Arch.  D6,  278. 

Obtained  by  repeatedly  parsing  hydroc bio rio  acid  into  alctihulic  Uni- 
IrocuiDtnio  acid  and  precipitating  by  water,  and  purified  by  trcatuient 
with  carbonate  of  soda,  washing  with  water,  and  recrystalluattun  ' — 
alcohol. 

Colourloes,  a^regated  needles.     Melts  at  77'5'' 

u c „, J4i   . .   aior  so-44 

aN.„ -     28     .-..      B-93 

14  H 14     ....      4-97    5-56 

13  O _ -.„    96    ,.„    34-03 

CH'O.C^XTl'O"....  282    ....  10000 

Jmmont'i  converts  it  into  blnitroeuminnuiidc.  which  cryntalliset  <• 
thick  yellow  prisms  soluble  in  alcohol.  —  Trentol  with  iron  filing*  uJ 
acetic  acid,  it  forms  bismidocuiniQate  of  othyl.  (Boiillct,  Coi^pt-  f^ 
43,  398,) 

Uinitrocuiuinic  other  is  soluble  in  aiedfiol. 

mt-^jcMorine-nwUtu  C="X»Cin!*. 

Nitrochloromcene. 
C^N'Cl'H'O*  =  C"X'CI'H'. 

St.  Evae.     .V.  <<««.  Chim.  Phyt.  2.'..  4!)j  ;  /.  pr.  Chrm.  48,  458 ;  .^«» 
tKarm.  70,  SeS. 

Nilnmirhu  moMcAlert  =   C^CIH'  (S(.  Em).    See  p*st  142. 
J\,rmttioK  an,t  Prrt,<i,iitio».     (romp.  |..  14:.)     ChlorouiceM  i*  U^^J 
Hb  fumli's  nitric  ocid.and  lUc  TCittWii  mass  is  diawlwl  In  itaW 


tent 
ma 

i 


^Bse' 


CUMINAMIDE. 


The  less  solublo  resin  is  tlion  first  Jepoaitoil,  .ind  ufLorwanls  iiilro- 
ehloroniceuo  cryBtalliaes  out,  wliich  may  bo  further  puiifiod  by  recryatal- 
lisntion  from  nicolio], 

LoDg,  amber-yellow,  eilky  needles. 


c^x=ci'H". zoo-a   .„.  100-00    loO'OO 

All  nicbliolio  solntion  of  hydromlpJuite  of  ammonia  tarna  it  brown, 
I  <lark  violet,  an<l  yicIJs  chlofonicin,  with  deposition  ofsulplmr, 
siilubto  in  alcohol  and  in  clhtr.  . 


Amidogen-nudtus  C"ArlH". 

Gumiuamide. 

C™K1I"0'  =   C^AdH'^O'. 

iFiELB.  (I84T.)  Ann.  Pharm.  65,  45;  Afevu  Chen.  Soc.  3,  404; 
"  Phil.  ^aff.  J.  81,  453  ;  J.  pr.  Chem.  44,  13C. 

itnARDT.     Afitt.  Fkarm.  87,  79. 

tBDARDT  &  CmozzA.  Ann.  Pharm.  87,  290;  N.  Ann.  Chim.  PJi^s. 
46,  135. 

Formation.  1.  By  heating  cuniinate  of  ammonia.  (Field.) — 2  By 
tbenctionofnmmoniaoncuminatoof  ethyl,  (Dunms,  jV .  Atin.  Chim.  Phys. 
23,  349.)  — 3.  By  the  action  of  dry  an,Monia  gat  (Cnhours,  N.  Ann. 
Chim.  Phys.  23,  249),  or  of  carbonate  of  ammoxia  (Gerhardt  &  ChioZM) 
on  chlorocnmyl.  —  4.  Cummic  anhydride  is  gradually  converted  into 
cnnunamiOe  by  the  netion  of  aqueous  ammonia. — Benio-ouminio  anhydride 
»  conreitfd  by  ammonia  into  a  ati>iturc  of  bentsmide  or  benioato  a(  Bnnnonia  uad 
Ctunitianiiite,  to  be  separated  by  Bi|ueoug  smmonia,  which  diisalvea  chiefly  the  benia- 

mide.    (Gcrhardt.i  —  S.  Cumoniti'ile  ia  el owly  converted  into  coniinnmide 
by  alcoholic  ammonia.     (Field.) 

Preparation.  1.  Chloride  of  cuniyl  is  triturated  in  a  mortar  with 
carbonate  of  ammonia,  and  the  mixture  gently  heated  ;  whereupon  car- 
bonic acid  is  evolved,  and  cnuiinamide  ia  produced,  to  be  separated  from 
eal- ammoniac  and  excess  of  carbonate  of  ammoniit  by  tvashing  with  water, 
(Gerbardt  &  Chiotso.)  —  2.  When  cumiuate  of  ammonia  is  heated  in  a 
scaled  tube  in  the  oil-bath  to  the  boiling  point  of  tho  oil,  or  continnonsly 
beated  in  a  retort  to  incifiiont  fusion,  cuminamido  ia  pioduced,  and  may 
lie  purified  by  rccryatallJsation  from  boiling  dilute  aqueous  animoniii, 
(FiAi.) 


Properlifs.     Ciystalliae?  by  rapid  scp-iration   from  its  concentrated 
leouH  solution,  '     ■  "       ■       ■  .■       r  <■.  .       •   .■ 

9S  ^V"^*"^  need] 


I  i-upriiKt,      ijijiBuniiaHi    iij    liipiu   Bujmniiioii    icoiH    us    uuiicuiuni 

sqncous  solution,  in  tables;  by  slow  separation  from  a  dilnle  solution 
-        -  -      "ca.     (Field.) 


AMIDOGCN-NUCLEUS   C-^Aail". 


C^H'^O*  163     ....  111000    lOO'OO 

Field's  oaminwnido  trag  obtained  by  formstioo  1  ind  5;  Getbardt'i  bj  4. 

Dfcomjiositiott.  Cuiniuamide  withatands  the  action  of  stroDg  kcid« 
itnJ  alkuliti  mora  obstinately  tfaan  other  amides,  aud  is  cotiverted  by  tbciu 
iiito  ammonia  and  cuminic  acid,  oo]y  after  very  long  boiling.  Tmm  aalit- 
lion  in  aqueous  potash,  it  cnisWllises  in  Inrge  tublea.     (Field.)  —  Wben  fused  w'"' 

fotasBiDtt)  it  does  not  form  uyunide  of  potossinm.     (Dumiu,  Malaguli 
icblanc,  Compi.  n-nd.  25,  600.) 

'Combinations.  Cuininaiiiido  is  insolablc  in  cold,  but  soluble  in  1 
toattr.  (Field.)  It  is  insoluble  in  cold  ammotna  (Field),  very  spuriuj 
soluble  in  boiling  ammonia.  (Gerbardt.)  It  dissolves  in  all  ]>roporti( 
in  alcohol  and  in  ei/ier,  wbetlier  cold  ur  but.     (Field.) 


Amidocimiiiiic  Acid. 
C^NH'^O*  =  C»AdH",0'. 

Caiiours,     Compl.  i-enJ.  44,  5G7  ;  Afin.  Phtina.  X03,  87;  J.  pr. 

72,  112.  — (.Vrt/>(.  rtvJ.  40,  1044;  Ann.  P/iartn.  107,  U7:  J.  J 

Chem.  74,  223. —  In  detail:  iV.  Ann.  Chim.  Pliyi.  M,  322;  At 

Phani.  100,  10;  abatr.  liri..  CUim. pure.  1.20. 

Clonliianlic  aciii,  Cumiiumiiuaiin, 

Formation  and  Preparation.  Nitrocuiiiinato  of  ammonia  i&  re«Ia( 
by  excess  of  hydrosulpbiiric  aoid;  (be  liuuid  is  eva[Hiruled  nt  a  g«B 
boat  till  all  tbe  ammonia  is  expelled  and  tbu  uxoeas  of  suliibur  i«  sq 
rateil ;  the  concentrated  solution  is  procipitutvd  by  a  sliglit  execM 
aoctio  acid  ;  and  tko  resulting  precipitate  i»  collected,  washed,  dried,  % 
recrystnllisod  fi'om  alcohol.  (Cahours.)  —  It  is  also  vbtAincd  by  ti«ad 
nitrocuminio  neid  with  iron  filings  and  acetic  acid  (a  brisk  action  *'' 
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riiio  of  lemner 
n  tbe  water-bat 


ineruture,  after  vliicU  Ibo  mixti 
must  DO  boated  fura  whde  in  tbe  water-bath);  digesting  the  mixtnra  wj 
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of  iKida  witU  acetic  acid ;  iireclpitatiiig  with  acetate  uf  lead ;  and  d«o« 
poblnx  the  precipitate  with  hydros ulphoric  acid.  (BvuLlet,  Coinpt.  m 
43,  ay.''.) 
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AMIDOCUMINIC  ACID.  175 

Decompo9SHons.  1.  In  solution  in  nitric  acid,  it  is  converted  by  nitric 
oxiJe  gas  into  oxjcnminic  acid.  —  2.  By  treating  alcoholic  amidocuminic 
acid  with  nitrous  acid,  light  yellow  needles  are  obtained,  consisting  of  a 
new  bibasic  acid  =C«N»H«0»  (P.  Griess,  Compt  rend.  49-80); 

2CMNH"0*  +  N0»  -  3H0   +  C^N'H^SO^ 

3.  Distilled  with  catuiie  baryta  or  lumps  of  potash,  it  yields  an  alka- 
line carbonate  together  with  camidine. 

Combinations.  Dissolves  sparingly  in  cold^  much  more  freely  in 
boiling  water, 

Amidocuminic  acid  unites  with  acids,  forming  crystalline  salts.  It 
unites  also  with  bases.     (BouUet,  Compt  rend,  43,  399.) 

Sulphate  of  Amidocuminic  acid. — Amidocuminic  acid  is  mixed  in  slight 
excess  with  oil  of  vitriol  diluted  with  an  equal  bulk  of  water,  and  the 
mixture  is  dissolved  in  warm  alcohol.  On  cooling,  thin,  white,  silky 
needles  are  deposited.  The  compound  has  a  slightly  sweet  taste,  dis- 
solves sparingly  in  cold,  easily  in  hot  water. 

Cahoon. 

20  C  120    ....     52  64     53-01 

N 14    ....      6-14 

14  H 14     ....       614     6-22 

5  O 40     ....     17-54 

SO»  40     ....     17-54     17-28 

C»NH»30SHO,S03 228     ....  10000 


Hydrochlorate  of  Amidocuminic  acid.  —  Amidocuminic  acid  dissolves 
slightly  in  boiling  hydrochloric  acid,  and  the  solution  on  cooling  deposits 
thin  needles.  The  compound  may  also  be  prepared  by  adding  alcohol  to 
a  mixture  of  amidocuminic  acid  and  hydrochloric  acid,  whereby  a  con- 
siderable quantity  of  amidocuminic  acid  is  dissolved,  and  evaporating. 
Delicftte  shining  prisms,  which  dissolve  in  water,  and  are  partly  precipi- 
tated on  addition  of  hydrochloric  acid. 

Cahours. 

20  C   120-0     ....     55-68     55-56 

N  14-0     ....       6-49 

14  H  140     ....       6-49     6-56 

CI 35-5     ....     16-47     16-28 

4  O  320     ....     14-87 

C»NH»^»0^,HC1 215-5     ....  10000 

Nitrate  of  Amidocuminic  acid  forms  beautiful  prisms. 

ChUyroplatinate  of  Amidocuminic  acid.  —  Obtained  by  adding  alcohol 
to  the  mixed  solutions  of  concentrated  bichloride  of  platinum  and  hydro- 
chlorate  of  amidocuminic  acid,  warming  the  mixture  till  it  dissolves,  then 
filtering  and  leaving  the  solution  to  evaporate. 

Long  reddish  needles. 


..MIDOGEX-XUCLEUS  C»Ad«H». 

Cihoan. 

-  1200    ....    31-21    Sl-00 

- 14-0    ....      3-64    _....      3;9 

'       98-0    ...,    25-48 25-52 

32-0    ....      8-34 

-"^  J;'«"  ii:..^lC?    „.   3S4-5    _  100-00 

.::....'.    c^i.  .Itn-j'vsf  ic  olcohol  and  in  f(A^r  more  readily  tbi 


^,— inrommiuttg  of  Ethyl. 
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V  :.:l-..    .'-iiriv.  iv/ii.   43,  399.) -Oo 
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Biamidocnminic  Acid. 

i; .  t!.sr.     .  IS.'(>.>     r    '} .'.  f-^nd.  43,  309;  CA^w.  C^n/r.  I85C,  78?. 

fd  fi\»m  biu;:n'onmIaic  acid  hy  the  action  of  iron  Bh'npjwJ 
I  Im  I^  Mnie  manner  as  auiidocunuRic  acid  fnmi  nitrucuniiDi^ 

Hjg^     Coml*iiic«  with  leases. 


CUMTL-8ULPH0PHENTLAMIDE.  177 

Cov^iigated  Amides  of  the  Cuminic  series. 

Cumanilide. 

C»NKPO«  =  C«>(NH.C»H»)H"0«  or  C"(NH.C»H"0*)H». 

C1B017B&    (1848.)    N.  Ann,  Chim.  Phys.  23,  349;  J.  pr.  Chem.  45. 
129;  abetr.  Ann.  Fharm.  70,  46. 

Phenyl-  cummamide* 

Chloride  of  cumjl  becomes  heated  in  contact  with  aniline,  and  yields 
%  prodaet,  which,  after  washing  with  aqueoos  potash  and  recrystallisation 
from  alcohol,  forms  silkj  needles  resembling  benzoiq  acid. 

Cahonn. 
mean* 

32  C  192  ....  80-28  8033 

N 14  ....  5-92 

17  H 17  ....   7-11  7-07 

2  O 16  ....  6-69 

C»NH>W 239    „..  10000 

When  treated  with  phosphoric  anhydride,  it  does  not  yield  camanil- 
litrile.    (Cahonrs,  Ann.  Fharm.  74,  40.) 
It  diflsolvcB  sparingly  in  alcohol. 


Camyl-sulphophenylamide. 

CfiRHARDT  &  Chiozza.     (1856.)    iT.  Ann,  Chim.  Phys.  46, 151. 

Axehare  de  9u{foph6nyle  et  tPhydrogine, 

Preparation.    Sulphophenylamide  is  treated  with  chloride  of  camyl 

in  the  oil-bath  at  a  constant  temperature ;  it  is  then  rapidly  attacked, 

ttd  on  cooling  solidifies  to  an  amorphous  glassy  mass,  which  may  be 

C^Btallised   from   alcohol.     If  the  temperature  were  allowed  to  rise  too  high, 
nBMmitrile  and  solphocarbolic  acid  would  be  produced. 

Properties.    Rectangular  prisms,  with  shining,  well-deyeloped  ter- 
nioil  faces.    Melts  at  161^ 


32  C  

N 

17  H 

2  S  

6  O 

...  192 
...     14 
...     17 
...    32 

...     48 

....     63*4 
4-6 
....       5-6 
....     10*5 
....     i«#*il 

Gerhardt  &  Chioua. 

63-3 

4-7 

5-7 

C»NH»7S»0» .... 

....  303 

....  1000 

XIT.  Til 


178  CONJUGATED  ASflDBS  O?  THB  CUMINIC  SBBIB8. 

When  qaicklj  Aeited  in  a  test-tnbe,  it  yields  cwnonitrile.  —  Treated 
in  a  fili^htlj  ammooiacal  solntion  with  nitraU  of  iilver^  it  yields  cnojl- 
salphophenylargentajnlde,  and  in  presence  of  a  larger  quantity  of  im- 
monta,  a  sticky  mass,  prohably  amidocnmylsnlphopbenate  of  silrer.* 

It  does  not  dissoUe  in  boiling  wUer,  It  dissolves  readily  in  wara 
aqneoos  ammonia  ;  also  in  cold,  and  still  more  in  hot  alcokd. 


Cumyl-siilphopheiiylargentainide. 

C-NFP'A^'SK)*  =  C»,N.Ag.C~H"0»)H»S»0«. 

OsMiARivT  J^  CmoxzA.    (1954.)    Oompt.  rend.  SS,  457  j  Ann,  Pkam, 
?l\  lOT;  fully.  .V.  Am».  Chim.  Pky$.  46, 153. 

PnepKtrMtiv'n^  Cnmyl-^nlphophenylamide  suspended  in  boiliog  wilar 
i«  di«!\>lvod  by  addition  of  a  kw  drops  of  ammonia,  and  the  solotiM  * 
pnwipitated  by  nitrate  of  silr^r. 

Prxf^frtick     Very  li^t,  slender  needlesL 

Gerfaardt  &  CUota. 

» C     191  —  46-8 46*4 

N    .  .    14  ...- 

16  H     ^    16  ... 

.%c     .  — .  UV?  ....  26-3 

i*S  32  ....      7'S 

6  0  4#  ....  11-8 


3-4 3-2 

3-9    3-9 


C«XH  \V^S<V  410       .  1000 


It  dc\vr*|\v^>*  ^-iiccly  when  t;i3^<^«  citing  off  cnmonitrile.  —  It *J 
*\4vw  n'^dily  in  •imw,'*^f.7,  »::d  the  somnon  when  e^-aporated  jW" 
oumvl-*uir»hophcav!-ar^"'nt-bydr\>biaciide. 


(himjl-snlphophexiyl-azgent-hydrotaiamid^ 

C«VH»«SHy  =  C"vN.Ag.(rH  •0»)H"SH)«  +  NIP. 


Gkriiarpt  &  CuioxxA.    ^IS.H.)     C:4Kf4.  ftmJ.3S,4S7;  Amu  Fh^ 
$K\  lO: ;  •/,  yr.  Ch^,  «>?.  4:^.  — la  deiaiU  .V.  Ann.  Okinu Fk^i^^^^ 

/*fv;v»fM :/.•?!,     Pv  *ri55*.Sir.^  oumyl-fnlphophenylargentamide  i>  •■' 

nionia»  and  leaTin^r  t\io  fivkuon  lo  c^^porate.     if  crspontod  hjhtaX,\i^V^ 
an  «hI. 

Proptrtict.    Nac^^:u«  nccdIo«^  jrcnped  like  a  iuu 


CUMYL 

SALICYL  AMIDE 

193  .._  45  0 
28  ....  65 
19     ....      4-5 

108  ....  2S-3 
32  ,.,.  7-5 
«    ....     112 

Gerbardt  &  CLip/M. 

1SB„ 

6-2 
4-7 

6  0  .... 

(?WH»AbSH)'   ... 

427 

..  loo-o 

By  oontiDued  boiling  witli  water,  it  gives  off  &  little  ammonia. 
Dissolves  very  spariugly  ia  boiling  water.     Soluble  in  alcohol. 


Cmnyl-benzoyl-sulphophenylamidfl. 
C*NH''S'0«  =  C"{N.C»H"0'.C"H'0')H'S'0'. 

BARDT  &  CniozzA.    (1853.)    Cftmpt.  rend.  37,  86;  Ann.  I'harm.  87, 
302.—  In  detail,  N.  Ann.  Chim.  Pkyt.  46,  H9. 

Asature  dt  tul/bpAengle,  de  beatoUe  el  de  eumgle. 

Produced  by  the  action  of  chloride  of  cumyl  on  benzoyl-sutphophenyl- 
gentamide,  and  oblaiued  in  confused  prisma  by  dissolving  the  product 
in  Doiling  other  and  evaporating  the  ether. 

Scarcely  soluhle  in  vialer.  Dissolves  with  difficulty  in  ammonia  ;  the 
■olntion  is  procipitatod  by  acids  and  by  the  salts  of  lead  and  tilver. 

Dissolves  in  alcolwl  more  readily  thau  beuzoyl-solicylamide. 
Sparingly  soluble  in  et/ier. 


PCumyl-salicylamide. 
C«NH''0'  =  C*'(N.C"H'0*)H"0' ) 

Qhrbardt  &  Cmozzx.     (1S53.)     Compt.  rend,  37,  86;  Ann.  Pharm. 
87,  301;  /.  pr.  Chtm.  60,  141.  —  In  detail.  If.  Ann.  Chem.  Pkyi.  46, 
141. 
AiBlvre  de  satici/le,  de  tvmyU  et  d' hydrogene. 

Obtained  by  the  action  of  chloride  of  cumyl  on  aalioylamide  (lii,  321), 
in  a  similar  manner  to  heuzoyl-aalicylamide. 

Properties.     Very  light,  sLining  needles.     Melts  at  about  200°,  be- 
•Mnea  pasty  at  a  stronger  heat,  and  remains  so  on  cooling. 

^^L  Gerhardt  \  ChiQua. 


b 


AZO-NUCLIUS  (T-NH". 


Ai^micktu  CNH". 
Cumomtrile  C"NH". 

Fr,  Fibld.     (184*.)     Attn.   I'harm.  65,  51;  J/«n.  Cktrm.  Sof. 
J.  pr.  Chan.  44,  136  ;  FMl.  Mttg.  J.  31,  45a. 

Formation.  1,  By  tha  dry  distillation  of  crnninatc  r 
cnniiiiKinide  being  formed  at  the  eame  time. —  2.  By  the  aclinn  o( 
bromide  of  cyanogen  od  catninata  of  poliisb,  carlranic  tu^iJ  boioe  tikr- 
wise  evolved.  (Calioura,  N.  Ann.  Chim.  Fhffi.  52,  201;  Ann.  Pkarm. 
108,  320, 

C^H^'KO*   +   CNBr   =  200'   +   KBr   +  CWTB". 

3,  By  tbo  action  of  heat  oocQiDyl-sulphopheDylamideuid  on  cQtnyl-mllA^ 
[iheaylargeDtanitde.  ". '"  ihr  prrpuaiiioii  of  enmjI-snlphoi.hmj'UBiiilc,  tl»  siim 
of  cbloride  of  camjl  uid  mlphophenjlKHiide  be  loo  tOonflj  hnlAl.  camnoHrib  ■•< 
mlpliocsrbolic  add  era  produced.  (Gorhardt  &  CbiOEXa,  Jf.  Ann.  Chim  Pkp. 
46,  157.) 

FrfpoTtttitm,.  Cmnioate  of  ammonia  is  heated  in  &  retort  to  min|JcH 
fusion  and  then  maintained  in  violent  ebullition,  wberenpon  large  wft 
of  onmonitrilo  pass  over  together  with  valcr.  As  soon  as  the  oil  hM 
completely  passed  oTor,  it  is  separated  with  a  pipette  from  the  distilUK 
and  tbo  watery  ti<]uid  is  poured  back  into  the  cooled  retort,  aaA  nJi^ 
tilled  five  or  six  times.  The  whole  of  the  oil  thus  obtatnej  is  frW  W 
washing  with  ammonia  from  traces  of  cuminic  acid  dissolved  in  tlwoll; 

e  then  washed  sncceasivoly  with  hydrochloric  acid  and  wat«r,  dn«il  bjr   . 
leafing  it  for  some  days  over  cblondo  of  oaloium,  and  r«cti6ed. 

portion  wbicb  gaoa  over  Jut  may  contuu  ■ater. 

PropaiuB.  Transparent,  colourless  oil  of  ap.  gr.  0783  at  I 
Refracts  light  strongly.  Boils  constantly  from  platinum  wit«  at  I' 
under  pressure  of  073(15  met.  Has  a  very  strong,  but  agreeable  o ' 
and  a  bumtng  taste. 


Dtcompotitioni.     1.  The  vaponr  of  enraonitrils  is  iDflamm 
burnt  with  a  brilliant  flajue.  —  2.  Cumonitrilo  is  but  sli^tly  a 

Btrong  nitric  acid  in  the  oold,  but  on  boiling,  cuminic  or  niti 

acid  IS  produced.  —  3.  Heated  with  ptKattium,  it  becomes  darker  nJ 
forma  a  large  ([uantity  of  cyanide  of  potaoaium.  —  4.  Alcoholic ^dvl, 
Hoes  not  alter  it  immodiati^nr,  but  converts  it,  after  a  few  day*,  iale  ■ 
crystalline  pulp  coniisting  of  the  oil  turned  yellow  and  cumtoainida; 

Cumonitrilo  dissolves  but  slightly  in  wtOa;  and  renders  it  milky. 


PARANICINE.  181 

Faranidne. 

(?*NHtt  =  C»NH",H* 

St.  Etrb.    N.  Ann.  Chim.  Phy$.  25, 506;  Ann.  Pharm.  70,  266;  /.  pr. 
Ckem.  46,  468. 

ComiMrepage  142. 

Formatwn  and  Preparation  (comp.  p.  169.)  Salpburetted  hydrogen  is 
passed  through  alcoholic  solution  of  nitroparanicine  saturated  with 
ammonia;  the  liquid  is  evaporated;  the  residue  is  dissolved  in  weak 
hydrochloric  acid;  and  the  filtrate  is  left  to  crystallise,  whereupon  octo- 
hednms  of  hydrochlorate  of  paranicine  separate  out  From  this  salt 
aiDunonia  precipitates  paranicine  in  pale  yellow  flocks. 

St.  Etto. 
20  C 120    ....    81-63    81-34 

13  H.. 18    ....      8-84    8-82 

0»NH". „  147    ....  100-00    99-67 

If  pannSdne  be  dissolved  in  ether  immediately  after  precipitation,  and  the  ether 
Am  efsporated,  there  remains  an  amber^coloored  oil,  which  dissolves  in  hydrochloric 
add,  and  is  precipitated  by  ammonia  in  snow-white  flocks.  These  flocks  dissolve  in 
cold  ether,  and  on  evaporating  remain  as  a  solid  mass,  without  passing  throagh  the 
Ifdd  stale. 

Paranicine  is  insoluble  in  toater. 

Its  solutions  in  dilute  nitric,  acetic  and  oxalic  acids,  yield  crystallis- 
lUe  salts  soluble  in  water. 

Hydrochlorate  of  Paranicine,  Octohedrons  which  redden  litmus. 
Deeomposes  readily  by  contact  with  the  air.     Insoluble  in  cold  water. 

St.  Evre. 
mean* 

20  C  1200  ....  65-57  6559 

N 14-0  ....  7-65  7-86 

14  H  14-0  ....  7-65  «  7-73 

CI 36-9  ....  1913 

C"NH»»,HC1  ....  183-5    ....  10000 

CMoroplatinate  of  Paranicine.  Obtained  by  precipitating  tbe  hydro- 
chlorate  with  bichloride  of  platinum.  Crystalline  precipitate  which 
beeomeB  liquid  after  a  while,  and  is  altered  by  light  and  air. 

St.  Eyre. 

20  C 120-0  ....  3400  33*71 

N  140  ....  3-97 

14  H  14-0  ....  3-97  4-31 

Pt 98-7  ....  27-96  27-77 

3  CI 106-2  ....  30-10  2900 

C»»NH»  HCl,PtCP   352-9    ....  10000 

Paranicine  is  soluble  in  acetic  add  and  in  ether. 


-JVT 


^il.lF"illiM!!l 


H, 


• 


I.  ■TTU*'.     -r-  -r. 


n. 


— .  -1' 


2-  '»« 

21- ii* 


■fill 


:i«*ii 


W      7 


?  — «■  ■: 1^— .    :.-  ^r"^"   i--  — -  ~    --  i^il  ziia  wspnatc^ 


IS& 


hT'I.Urf      t:.wTf?i- 


;.*•:  J 


•-  p  -'-jr.    rn^ 


1    I.-. :..-:-   LI    u-i-j^  li    r?aini-:c  ^<r  m  while 


•,1  rr.iL  'vi.«vl  &:zs:^^  throve  dovn  pfti*- 


ffylf/y.':'  V  /'  T"  •  -  "v.  L-jt:  t^IIow.  slender  prims,  gat' 
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in  brown  il'xki.     V'isj^Av^  T*nr  crsiilj  even  in  cold  wmter. 


St.  Brn. 


20  C    1200     ...     39-52     40-32 

4  CI 141-6     ...     46-62     45-52 

14  II   140     ....       4-64     5-48 


C-"N-CI-11*-,Z11C1 303-6     ....  100-00     101-23 


iHiff  »/ mercury  prct^ipitAtcfl  lijilriM*hlor«tc  of  cbloroiiii'iiic. 
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CliloropUiHnale  of  Chloronidne.  Prepared  by  mixing  aqaeoua  hydro- 
cTiloralc  of  fhloronicine  witli  bicbloride  of  plntinum,  evaporating,  and 
TrasLiug  the  deep  yellow  granular  precipiUto  with  ether. 

St-Err*. 

20  C  IZOO    ....     IB'67     1883 

2  N  „ 280    ....      4-3S     6-38 

8  a  ..„ 283-2     ....    44-07    43M 

14  U  ..„ 140    ....      2-18     193 

2  Pi 197-4     ....    31)T3     30'22 

C«N=CPH"»,2Ha,2PtCl'  ...  6iZ-6    ....  100-00    100-00 


I  Acetate  of  CJUoronieine.      Chloronicine  recently  prepared  and  drieil 
1,  is  disaolved  in  dilate  acetic  acid,  and  the  solution  is  evaporated 

I  yoilow,  foar-eided   prisma,  easily  decompoeible  by  light  and 
H&9  on  soid  reaction,  even  after  repeated  recrystallisation. 


168-0 

28-0 
70-8    . 
20-0 

ei-o 

..    47-88     .. 

..       7-H8     ,. 
.     2018     .. 
..      5-70    .. 

.     1S-2S    ., 

St.  Ettb. 

....      6-32 

tr^N'CPHi 

2CH'0'.. 

350-8 

.  100-00    .- 

....  lOO'OO 

PrivMry  Nueleut  CH". 
Cymene.    C""H». 

HARD!  &  Cahocbs.     (1841.)     .V.  Ann,  Chlm.  Phyi.  1,  102;  Ann. 
'■J'/Mrm.  3»,  101.     N.  Ann.  Chim.  Fhyt.  1,  372;  Ann.  Fltarm.  38, 
843. 
Z.  Dklalasde.     (1841.)     N.  Ann.  CMm.  Phya.  1,  368;  Ann.  Phann. 

NoAD.'    Ann.  Pkarm.  63,  281;  Mem.  CUttm.  Soe.  8,  421;  Phil.  Mag.  J, 

^82,  15;  abetr.  J.pr.  Otem.  44,  145- 
BaPIELD.     Ann.  Pharm.  69,  162;  Chem.  Soc.  Qu.  J.  1,  244. 
kiTT.      Detaerbiiion   Uber  Cuminol  und    Cymen.      Giiltingeo,  1854; 
abatr.  Ann.  Pharm.  fl2,  96;  J.  pr.  Chem.  64,  159;  If.  Ann.  Chim. 
Phys.  48,  347. 
CH0RCH.     N.  Phil.   Mag.  J.  9,  236;  J.  pr.  Chan.  65,  384.— JF.  Phil. 

Mag.  J.  13,  415;  J.  pr.  C/iem.  72,  125;  Ann.  Pharm.  104,  1H. 
A.  W.HoPMAHN.     Ann.  Pharia.  97,206;  -V.  Ann.  Chim  Phys.  52,  104. 
BiBLOw.     Ann.  Phann.  98,  2i5. 
a*iSB8.     Cftm.  Soc.  Qu.  J.  8,  289;  J.pr.  CA««.  68,  430;  C/«rni.  Cenir. 

1856,  S93. 
Lallgmuid.     ^.  Ann.  CSiim.  Phyt.  49,  156;  abatr.  jtnn.  Pharm.  102, 

119. 
SiBvsKiNo.     Diei'rtalion  iiber  Cnminol  und  Cymen.     Giitt,  1857;  abtitr. 
Ann.  Pharm   IU6,  260. 
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J.  TBLkPP.    Prf^^.  Jccsi.  ^«iL  16,  296;  Ahh.  Pharwk.  108,  386;  /.  pr, 
CX-rm.  74.  42 S. 

r?^rt.  Of  m ::.  Criw/  t :•/«  Dejiaade" .    Cnt/»ilfli«,  Hydride  ^f  Tkymyl,  n^mfi' 

9  ■  •     ■    ■ 

S-«r*<^      In  Ec=:^  c:l  of  camin,  the  Tolatile  oil  of  Ouminm 


BVLThoe  \L3l\iz2Azd\ 


pi«  on  oil  of  turp>ec::ze  it  a  lov  n?d  heat,  there  is  produced,  with  evolfr 
tion  of  carlvcic  oxide,  as  vil  haricg  the  composition  of  cymene  (Dorilb 
JLhh,  C\iV4.  r\ki^  75.  t^  : 


C^-H*   •   2CO=  -  OH'*  ^  2H0  +  2C0. 

4.  Bv  Ivilinc  cun2:r:o  alcohol  with  alcoholic  potash  (Kraut.)  —  5.  Wki 
i«uri^O\l  oi'  of  wcniiwo\\i  is  repeatedly  distilled  over  phosphorie  anhy- 
dride, and  titrallv  over  iy^:a55i*j:ni.  a  compound  is  obtained  similar  to  or 
identii'^il  with  ovx:u::e  il.eblace.  X  Ann.  Chinu  Phys.  16,  334.)  —  6.  Oil 
of  wonnso^sl  « she  v.!d:.Ie  0:'  of  the  officinal  Stmtn  Cynce)  does  not  conUin 
cvuiene  rwidv  L»rir.eri :  but  frv^m  the  cinsbcne  (C**'H*  or  CTH**)  and 
c I iltUmio  camphor  \C""H'0  or  C^H*^*"*  contained  in  it,  cymene  is  wo- 
duotsl.  ioj:v*;her  wi:h  oihrr  cils.  by  heat  in;:  with  iodine  or  with  dilnts 
nit  tie  acid  i!,  l\v  d:?::'.*.:rj:  womsseed  oil  with  iodine,  agitating  thi 
priHliici  wi:h  pi'r;i>h.!oy.  then  wiih  mercury  and  lumps  of  potash,  a 
iiii\turt«  of  cviiure.  oit-.Tlvne  anvl  ciiia^H^ne-camphor  is  obtkined.— 
b.  When  wormsKVil  oil  i<  ia?t:Ile«l  with  2  vols,  nitric  acid  of  sp.  gr.  M6, 
11  i  t  nni  s  f u  lues  a  re  e  v  0'  \  (s!  a  z:  d  volatile  oils  pass  over.  A  t  the  aa  me  time 
thor\«  i.<i  pr\>duivd  a  r\'s:n.  which,  by  cvntinued  boiling  with  an  additional 
1*  vols,  nitric  ueid.  is  o^Mivcrteti  into  toluylic  acid,  nitrotolujlic  acid  aad 
other  productit.  Hemv  Hirzel  supposes  that  cvmene  is  first  formed  and 
iinniediately  UIuler5^H\<  turihor  alteration.  (Rirzel,  Zeit9chr,  Fharm. 
In;»^.  'J;?  ami  iC;  IS^.V  S4  and  ISl;  see  also  infra.  AVormseed-oil.) 

/*'y/»(i'\?.'i'i'M.  /'-."I  R  "i.ir,  Oi! '/  Ctunin. —  1.  The  portion  whiA 
pu>si\s  ii\er  in  fnictioi.a]  lli^tiIlat:l■n  below  200' is  rectified  over  eaartic 
p«it:i*>h.  the  \\\i\A^  of  the  cuminol  then  remaining  behind  as  cuminatstf 
piit:i>h.      .lierhardt  A  l\ih>'Urs.^      Th^  oTintrnc  thus  ohuincil  AinoiiiitR  to  41— 44 

vn  .vi.t.  nr \W  Koni «ii  ,m1  of  ovir^n.  V'.t.i.*  —  2.  The  cuniinol  it  seMimted n 
thi'  iii:nuier  ilocribed  at  raire  \A'\  an%!  the  c\'mciic  isf  dried  and  rectiCed* 
--  :\.  IC  it  Iv  not  lies-rcti  t<*  obtain  the  cnnimoK  or  i>nly  as  cuminicicMi 
(ho  licuiHU  oil  of  cumin  may  U' dccuni|»«»^od  nith  alcoholic  potSbh.  ■* 
doMM'ihod  at  patro  14SK     ^Kiaut.) 

li.  From  i\^iitiir  OiL     ^Scc  xi.  135,  \oi\.) 


CTMENE. 
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.  From  Camphor.  Camphor  ta  repeatedly  distilled  with  phoepborio 
anhydride  (Delalande),  or  better  with  fused  ch]ori<]e  of  z'luc,  a  few  pieces 
of  chloride  of  Eino  being  hented  in  a  capacious  tubelatcd  retort  to  inci- 
pient fusiou,  and  camphor  added  by  small  portious,  whereupon  the  mix- 
ture froths  up  nod  blackens,  and  a  distillate  passes  over  still  cootaiaiug  a, 
large  quantity  of  camphor.  This  distillate  must  be  puri6ed  by  repeated 
rectification  over  chloride  of  zinc,  niiaprocesijioldifttargequiintityof  eymena 
with   «   eompinitiyelj  iomll  qosntitj  of   chloriile  of   riuc.     (Qerhardt,    Traile, 

,  PropertUt.  Colourless,  strongty  refracting  oil.  (Gerbardt  &  Cabonrs.) 
tils  at  ]  70-7=  (Church);  171°  (Mansfield);  171'fi'' (Noad);  175°  (Get- 
rdt  &  Cahonre ;  Delalande  ;  Lallemaad)  ;  at  177  &°,  correction  being 
tde  for  the  lower  temperatures  of  the  coliinm  of  mercury  in  the  stem  of 
I  thermometer.  (H.  Kupp,  Ann.  P/ictrm.  94,  310.)  Cfmene  prepared 
d  Bjitnan  oil  of  cumiu  boUa  sTier  rectifii^tion  aver  sodium  at  170'7°,  but  Dfter  treat- 
■Uh  oil  of  vitriol  allied  b;  hut,  and  Beparatiun  with  water,  it  boili  at  1T& — 17G° 
■e  camphor  prepared  nilh  chloride  of  liuc.  (Charch.) 
'  Sp.  gr.  =  0  845  at  26-7°  (Haines)  ;  0857  at  16"  (Noad) ;  0860  at 
'f  (Delalande);  0-860  at  15*and0'8ei  at  14"  (Gerhard t  &  Cahoure) ; 
'W78at  12-6''  =  0-8778  at  0°.  (Kopp.)  — Has  an  agreeable  odoar  of 
ions  (Gerbardt  &  Cahours,  Noad) ;  when  prepared  from  oatupbor  it 
I  a  different  odour  (Qerhardt  &  Caboura)  like  that  of  camphor  (Noad)  ; 

■  cjmtne  prepared  from  Roroan  cnmia-oil,  if  treated  with  oil  of  vitriol,  and  aepanted 
P.  water,  smclis  like  that  prepared  from  carnphor.  (Gerhsrdt.)  CjireDe  prepared 
^  Ptjihotig  hai  a  sweetiah,  smoky  odour.     (Hainea.)     Permanent   in    tba   air. 

irhardt  &  Cahours).     Vapour-density  ^  4'64  (Qerhardt  &  Cahours) ; 

'3  (Delalande.) 


1 

t 

^^^h';^^.*DdaUade, 

,  Leblanc. 

Kraut. 

Haines. 

il= 

120  ....     B9-S6  89-07  ....  88-75  -. 

1*  ....     I0*i  ll)-83  ....  10'38  .-. 

.  88-9  .... 

88-95  .. 
lO-Bl  ... 

..     89-87 
,.     lU-66 

w*  ... 

134  „.  100-00  99-90  ....  99-13  ... 

Vol. 

Density. 
8-3300 
0-9702 

99-76  .. 

..  100-53 

' 

Vapour  of  CjrmtQB  S     

1     

9-2902 
4-G131 

The  cjmcne  atiilysed  bf  Gerhardt  3c  Cohotirs,  was  prepared  from  Roman  oil  of 
cimiiD  :  Delabiidc'a  from  camphor  ;  Lrblaac's  from  oil  of  wonnKiKtd  ;  Uaiiies'i  from 
oil  of  Ptychosis ;  Krnuf  a  from  cuminie  alcohol. 

DecOtnpotitiOTU.  1.  On  paising  air  for  Bevcral  months  throogh  c jmene  prepared 
from  oil  of  chTme  and  contamiantcd  with  thjmene,  it  becomei  lisuid,  aaiumes  ■  dark 
red  oalonr,  and  partlj  disappear!  ;  the  miiture  then  yields  Ihymene  to  aqueous  potash. 
(Laltemand.)  —  2.  Cold  fuming  eidphunc  acid  dissolves  cymeue  with  dark 
icd  colour,  without  evolution  of  anlphnrous  acid,  and  forma  sulpbocy- 
lolio  acid.  (Gerhardt  &  Cahours;  Uelalande.)  Ordinary  oil  of  vitriol 
I  action  upon  cymeue.  (Gerhardt  &  Cnbours.)  Cymene  exposed 
Ji  the  vapour  of  anhydrous  sulphuric  acid  assumes  a  red  and  ultimately 
BbUok  colour,  becomes  viscid,  and  forms  with  water  a  slightly  coloiOBd. 
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Bolntion  of  snlphocynioHc  aoid — dark -colon  red  if  the  solplnirie  acid  ii 
excess  or  brought  into  the  liquid  too  qnicldy  — wbieh  on  standing  df^ 
a  thick  oil  still  containing  a.  large  quaatitr  of  oymene.  No  prix 
analogous  to  eulphido  of  benJiCDO  ia  formed  in  this  reaction.  (SieTekioi 
— -  3.  Bromine  and  chloriat,  id  preHence  of  water,  unite  with  t 
directly  and  without  evolution  of  hjdrochlorio  or  hydrobromic  actd,  ■ 
form  bromide  or  chlorida  of  oynieno  and  bydrogon.     (Sieveking.)    Dn 

chlorine  heats  cymene,  turns  it  brown  and  chars  it.     When  cymewtt 

repeatedly  suljeuted  to  slow  distillation  in  a  stream  of  chlorine,  a 
quantity  of  hydrocliloric  acid  is  evolved,  and  Guallv  between  170*  ■ 
230^  an  oil  pluses  over  containing  10-?  per  cent,  of  chturine,  nroilorl 
that  which  is  proditee>l  by  the  action  of  alcoholic  pota^  on  ehlartdM 
hydrogen  and  cymene.  (Sicveking.)  —  According  to  Oorlianlt  awl 
Cahours,  bromine  or  chlorine  elimlnateH  bydrohrotnio  or  hydrocliloric  iciit 
gas,  and  forma  a  brominated  or  chlorinated  product,  whicu  ia  deconipoml 
by  distillation.  —  Cymene  does  not  absorb  hydrochloric  acid  gas  — 
4.  Cymene  carefully  mixed  with  strongly  cooled  (fuming  t)  nilfie  »eU, 
forms  nitrooymene.  (Barlow.)  Moderately  dilute  nitric  actd  doet  bat 
act  upon  it  at  mean  temperature,  but  converts  it,  at  the  boiling  h«at.  'nto 
a  peculiar  acid  (Gertiardt  &  Cahours),  into  tolnylie  (xiii,  S)  and  nitr»- 
toluylic  acids  (xiii,  2'2.)  (Noad.) — 5.  A'Urosu/phurieaciJ,yrhea  etnioglr 
cooled,  scarcely  affects  it,  hut  at  50"  converts  it  into  an  oil,  from  whid 
after  some  time  binitrocyniene  separates.  (Kraut.)  —  (i,  Cyincue  u  gtrt 
at  all  affected  by  caustic  potash.  (Gerbardt  &  Cuhours.)  —  7.  IIe;tl«d 
with  bie/inmtate oj' poiask  and  ttdphurie  add,  it  ia  eonverteil  into  insotiua 
acid  (xiii,  316.)  (Hufmann.)  Itiinolentlr  tttuked  thereby  and  nunMnllsW 
an  qU  which  ii  not  sliered  by  uuttic  patub.  (Gerhvdl  and  Caboar*.  It  It  DM  di- 
compoaed  bj  continued  digestion  witb  cbromic  idd.  (Noad.)  —  g.  tt  is  not  allend 
by  digestion  with  tulphuric  ncid  and  peroxide  of  manffanese.  (Noad.)  — 
With  p^-manff ante  acid,  it  solidifies  to  a  pulp  of  bydtatod  manganic  oiidc, 
without  formation  of  a  peculiar  acid.     (Noad.) 

Coml/ituUiom.  Insoluble  in  ipater.  Does  not  combine  with  alkaline 
bisulphites.  (Qertagnini,  Ann.  Pharm.  83,  19fl.)  Disaolves  readily  is 
aicoUol,  eChtr  aud/fi(  oilt.     (Gorhordt  &  Cahours.) 


Apptndix  to  Cjfiiune. 

a  Cymene.    C"H". 

~Ann.  rha}-m.  08,  245. 

Dy  treating  nitrocvmeuo  with  a  po1|i  of  acetic  acid  and  iroD  Staffs 
Barlow  obtained,  besiiles  cyniidine,  an  oil  which  was  insoluhlo  ia  b/dr*- 
ehloric  acid,  boiled  at  llh'  after  repeated  recti ll cation,  and  coatMatJ 
89-H  per  oent.  C  and  infiT  H.  It  bad  therefore  tbe  compoMtns  if 
oymene,  but  when  treated  with  fuming  nitric  acid,  it  yielded  i 
liglitor  than  water  ;  boDoe  Barlow  distinguishes  it  as  o-q^metia. 


CARYOPHYLLIN. 

Caryophyllin. 
C'"H"0'  =  c^H'saHO^ 


#.    Tr.  11, 


LODIBERT.      (1825.)     J.  Pharm.   11,  101 

Kaitn.  Arch.  5,  463;  Reperl,  22,  131. 
BoHASTRE.     J.  Pluirrn.  11,  103;  N.  Tr.  II,  I,  112;  nbatr.  Kastn.  Arch. 

5,  463;  Stpert.  25,  134;  J.  Pharm.  13,  519. 
Cbazergad.     J.  Pharm.  12,  258. 

DlTMAB.     Ann.  Chim.  Phj/s.  53,  169  ;  Ann.  Pkarm.  9,  73  ;  Pogif.  29,  90. 
Mtlius.     J.  pr.  Chcm.  22,  105. 
Sab».     Ann.  Pharm.  19,  333. 

Pharm.  J.   Ti-am.    10,  843;    Liehig  &  Kopps  JaUreAa: 
|]850,  510. 

fitlkrteampAtr,  Slfarop{ine  of  oil  o/cimn,     Discoitred  bj  Lodibert  &  Bngft. 

I  abuniliintly  in  East  Indian  cloves,  in  smaller  quan- 
tity in  tbuse  from  Bourbon,  not  in  tbose  from  Cayenne.  (Lodibert, 
Bgnostre.)  ll  is  not  docideclly  known  wbetber  the  campbor  wliicb, 
accnriling  to  Bizio  (Brugn.  Gtorn.  19,360),  is  deposited  from  oil  of  clovsfl 
in  liie  cold,  is  identical  with  caryophyUiu. 

Preparation.  Clovea  imniersed  in  cold  ulcohol  are  left  to  stand  for 
about  a  fortnight  till  the  crystalline  dcponit  of  caryophyllin  no  longer 
increases  ;  tbe  precipitate  is  then  collected  on  a  filter.  (Lodibert.)  Tbe 
reein  which  adheres  to  them  may  be  removed  by  washio/j  with  aqueous 
w>d&.  (Bonastre.)  Mylius  washes  tbe  caryophyllin  which  aeparatce 
spontaneously  from  oil  of  cloves  with  cold  alcobol,  and  crystallises  it 
from  boiling  alcobol.  Muspratt  esbaastB  cloves  witli  ether,  separates 
tbe  caryophyllin  by  water,  and  purifies  it  by  treatment  witb  ammonia. 

The  product  BmaanCs  to  about  3  per  oeut.  of  the  clovvn.    (Bonuttc.) 

Pi-opertiet.  Spberules  composed  of  radiating,  white  needles  having  a 
sillcy  lustre,  somewhat  rough  to  tbe  touch,  not  phosphorescent  when 
rubbed.  (Bonastre.)  When  heated  it  melts  like  a  rcain  (Bonaatre) 
sinters  together  somewhat  at  320^,  but  does  not  melt  till  heated  above 
330%  forming  a  elasa  of  faint  yellow  colour,  which  on  cooling  solidifies  in 
crystalline  nodules,  melts  again  on  renewed  and  stronger  application  of 
heat,  and  then  solidifies  on  cooling  to  a  mass  exhibiting  numerous  fisanres. 
This  gloss  if  again  heated,  becomes  white  and  turbid,  as  if  from  incipient 
crystallisation,  but  melts  again  to  a  clear  liquid,  and  flies  to  pieces  sud- 
denly on  cooling.  After  stronger  heating,  it  becomes  mudi  more  easily 
soluble  in  alcohol,  forming  a  yellow  solution,  and  being  at  tho  same  time 
converted  into  a  bitter  astringent  substance.  (Mylius.)  At  280'  it 
begins  to  volatilise  (with  an  odour  of  resin  according  to  Bonastre),  with- 
out colouring  or  fnsion,  and  may  bo  completely  sublimed  in  an  air-bath 
between  280^  and  390''  (Myliiis) ;  at  285°.  (Muspratt.)  Tasteless  and 
inodorous.     Neutral.     (Bonastre.) 

Damu.  Mylim. 


20  C  

....  120 

,  79-9-1  .. 
.  10-53  .. 
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,..  78-13  . 
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....  U-S9    . 
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....  162 
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....  10000 
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Demmpontiom.  Carropbyllin  &ur>u  with  a  bright,  white  fatigHV 
flame.  (Jaha.)  — 2.  It  dissolves  in  oil  of  vUriot  with  roee-eulonr, 
changing  to  blood-red  (Bonoatre) ;  it  asfiDmes  with  oil  of  vitriol  an  unugt- 
colour,  changing  to  blood-red,  and  vhea  heuted^  to  carmiae-red,  and  ihea 
to  brown  with  evolution  of  sulphurous  acid.  From  the  oold-pr^wtd 
eolutioD  in  oil  of  vitriol  water  throws  down  unaltered  oaryophylliD ;  mi 
the  portion  which  has  not  heen  diBSoIved  by  the  oil  of  vitriol,  but  ob- 
vcrted  into  a  bloa<t-red  mass,  Gwells  up  hy  contact  with  water  and  cbaaeu 
toawhtte,  loose,  eemicrystallino  tissue.  (Myliua.)  —  3.  It  is  ootaltervd  bj 
cold  ntiric  add  (or  even  by  the  warm  acid,  according  to  Mylios)  ;  bat  I7 
tbe  boiling  acid  it  ia  converted  into  a  reein  (with  the  fuaitnir  ■ei4.* 
alight  evolution  of  nitrons  gas  takes  place),  without  furmatiun  of  o 
KCid.     (Bonaatre.) 

ComHnaliona.  Insoluble  in  laaitr,  even  at  the  boiling  beat  (IM 
Jahn.) 

Insoluble  in  dilute  mineral  acidi.     (Mylias.)     ArcorJln^  to  Cbai 

diualvFB  in  water  acidulaUd  with  lulphorie  acid.      Insoluble   in 

polash,  whether  caustic  ot  carbonated.     (Mylius.) 

Sparingly  salable  in  nqneoiu  loda,  and  lomewbat  more  ia  aqwoot  f 
(BoEuuitre.) 

Sparingly  soluble  in  strong  acflie  add ;  insoluble  in  oold,  sold 
boiling  alcohol ;  easily  soluble  in  ether ;  in  both  these  liquids,  hon 
it  dissolves  loss  readily,  in  proportion  as  it  is  more  fr«e  frvm  i 
{Bonastre.)  Tho  alcoholic  solution  becomes  milky  on  addition  of  I 
(Jahn.) —  Soluble  in  rectified  oil  of  turpentine,  less  in  rock-oU.     (Ja 

OotyvgaUd  compounds  of  Oie  I'l-imaryimdnu,  C"!!". 

Sulphocymenic  Acid. 
C"H"S'0*  =  C-H'saso". 

Gerhardt  &  Cahodbb.     (1841.)     N.  Ann.  Chim.  Phyt.  1,  I0«;  J.p 

Ckrm.  23,  355;  Ann.  J'harm.  3S,  101. 
Dklalahde.     jV.  Ami.  C/iim.  Phyi.  1,  368;  Ann.  Pharm.  38,  3«. 
CuiRCii.     Phil.  il-S-  •/.  9.  256;  J.  pr.  Chem.  65,  384. 
StEVKKiNO.      Diaaertation  uber  Cuminot  und   CymnK  GntL  1857,  IT; 
abatr.  Ann.  r/tantt.  108,  257;  J.  pr.  Vhtm.  74,  505, 
SulpltorumoUc  acid.  Ande  ni(/b-etmfiigae  (Gwhatdl  tk  Cabonn).    AtUr  »* 
ca«i;-*W"«  (Uclalniid.)     Siiiftrynyiwi"-*  (SieTtking).    Aeidt  Mr»»^*W<V^  (■• 
Will).    Cyfittc^yrfebiiurt. 

Formation,  (p.  1 85.)  —  It  appears  also  to  be  produced  by  U""  »^ 
of  fuming  oil  of  vitriol  on  chloride  of  cymene  and  hydrogen  {ate  WW^ 
(Sievcking  ) 

Pnyaratiou.     Cymene  10  diMolved  in  a  slight  ficow  of  franinj* 

'  ario  aoitl  (tl.e  mixture  Wnj  cooled,  .rcording  to  Gwbwdt  «  (^""i  ^^l" 

w«.T-l.ath,  aoeortliajlo  DrUluide);  the  liquid  )s  dilntod  with  "•"'■'^ 

with  carbonate  of  load,  aud  filtered  ;  and  tho  wlttltwn  of  Mlf*- 

— •«  of  lead  is  evaporated  to  the  crystallising  poJnt.  —  The  siisw* 

of  tho  crystals  dccooipowd  by  sulnhurciu-d  hydrogen.  mJ  «J 

In  vwuo  after  filtration,  yields  Bulptocyiuouto  acid.    (Uel»ta<»J 
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As  tho  solution  of  the  Icod-sall  is  apt  lo  decomjiose  during  evaporation, 
and  leave  a  durlc-brown  thum.  the  eolutioK  of  which  is  not  ilecolorisod  by 
eulpliurctt«d  hydrogen,  Sieveking  decomposes  the  baryta-salt  with  dilate 
eulgihuric  acid,  removoa  the  excess  of  that  acid  by  oarbonatfl  of  lead,  and 
the  dissolved  lead  by  enlphuretted  hydrogen,  and  thus  obtains  aqueous 
eulphocymcnic  acid. 

Propertm,     Small  deliquescent  crystals.     (Delalimde.) 

Dteomponlwm.  \.  With  fuming  nitric  acid,  it  easily  forms  nitro- 
Bnlphocjinttnie  acid,  tbe  salts  of  which  detonate  when  heated.  (Church.) 
—  2.  Tho  dry  baryta-salt  bcougbt  lu  contact  with  pentaobloride  of 
phospburuB,  yields  a  yellonrisb  distillate,  wbicL,  wbea  mixed  with  water, 
deposits  a  heavy  brown  oil.     (Sievekiug.) 

Combinatimu.  With  metallic  oxidei  it  fonna  the  tutqihoapnenateg. 
These  salts  are  all  soluble  ;  hence  the  solution  of  the  baiyta-nilt  does  not 
precipitate  metallic  salt^.     (Gerliardt  &  Cahours.) 

SvlphocymenaCe  of  Soda.  —  Obtained  by  precipitating  the  solation  of 
snlphocymenate  of  baryta  with  an  exactly  equivalent  quantity  of  carbo- 
sate  of  soda,  and  evaporating  the  Hltrate  over  the  open  Gre. 

Slender  needles  or  laminio  having  a  silky  lustre.  Dissolves  very 
readily  in  vater  and  alcohol.  Contains  5  At.  water  of  crystallisation, 
which  go  off  at  170°.     (Sieveking.) 


Sieveliing, 


CH^S^O* ai3     .„     75B0 

Na 23    ....      B-18 

5  HO 4&     ....     16-()2 


C="NiiH'>S!0»  +  5Aq 281     ....  lOOOO 

SwlpkoeymeTuite  of  Baryta.  —  The  solution  of  cymene  in  fuming  snl- 
pharic  acid  (gently  heated,  according  to  Gorhardt  &.  Cahours)  is  satu- 
rated with  carbonate  of  baryta,  and  tbe  filtrate  is  evaporated  to  tlio 
crystallising  poiut. 

The  cfyslals  heated  to  100°  (Gerliardt  &  Cahours),  130"  (Trapp), 
170°  (Sieveking)  yield  the  anhydrous  salt. 


Dm. 

...  w-ei   .... 
..     4-5a   .... 

..,     2i-36    .... 
...     11-36    .... 
,.     17-05     .... 

erburdt  &  Cahours. 
mean. 

68-6     . 

fi  0  

4B-0     ., 

17M5 

C^BuHUSJO" 

291-6     ., 

...  100-00     .... 

10000 

Cofnpoundt  u-Uh  Water.  Sulphocymenate  of  baryta  crystallises  with 
2  At.  water  (Oerhardt  St.  Cahours),  3  At  (Sieveking)  with  -t  At.  (Dela- 
Iftode). 
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a,  Bi-hydvated.  —  Crystallises  by  cooling  or  eyaporation  in  laauM 
having  a  strong  pearly  lastre.    (Gerhardt  &,  Cahours.) 

Gerhardt  &  CiImmib. 

20  C  ^ 120.0  ....     4005     39-M 

15  H  15.0  ....       5-02     5-25 

Ba 68-6  ....  22-88 

2  S    32.0  ....  10-66 

8  O  64.0  ....  21-39 

Ca>BaH»S20«  +  2Aq  2996     ....  100-00 

p.  Ter-hydrated,  —  The  solution  evaporated  till  a  crystalline  film 
forms  on  its  surface  and  cooled,  yields  the  ter-hydrated  salt  in  pearlj 
laminsD  having  the  form  of  Brookite.     (Sieveking.) 

Siereking. 

20  C 1200  ....  38-9 

13  H 13-0  ....  4-2 

Ba   68-5  ....  22-2     22*30 

2S 320  ....  10-4     1003 

6  0 480  ....  15-6 

3  HO 270  ....  8-7     8-67 

C»BaH"S20«  +  3Aq    ....  308*5     ....  1000 

7.  Tetrorhi/draUd.  —  Laminso  obtained  by  evaporation  and  reeiy- 
stallisatiou. 

Deklftiide. 

20c  1200  ....  37-78     35-41 

17  H  17.0  ....       5-35     5-57 

Ba 68-6  ....  21-59 

2  S    32-0  ....  10-07 

10  O  800  ....  25-21 

C»BaH"S206  +  4Aq 317-6     ....  10000 

Contains,  accordinf^  to  Delalande  (in  accordance  with  hia  inoorrect  mlmlatfirf  d 
the  tetra-hydrated  salt)  26*1  p.  c.  of  baryta,  which  however  would  come  imrer  to  ttl 
quantity  of  baryta  in  the  bi-hydratcd  salt  (calculation,  25-5  BaO). 

L  Aqueous  Solution.  The  baryta-salt  dissolves  readily  in  watav 
alcohol  and  ether.  The  aqueous  solution  decomposes  when  boiled ;  tlM 
hot-saturated  solidifies  on  cooling.  (Gerhardt  &  Uahours.)  Tasteiblttaii 
then  disagreeably  sweet ;  saccharine. 

Interpolation,     Sulphocymtnate  of  Baryta  containing  the  aeid  C^H'SK)'. 

Gerhardt  A  Cahours,  by  ncutrolibing  crude  sulphocymenic  add,  m  M#  eoU,  vtt 
carbonate  of  baryta,  once  obtained  a  confusedly  crystalline  mast,  which  diaolfcd  ii 
water  much  more  readily  than  the  ordinary  (hot-prt*pared)  salt,  and  contained  IS'TS 
p.  c.  barium,  whence  they  regarded  it  as  C^ll^BaS^O*  (calcolatioo  16*4  Bi>) 
Sieveking  did  not  succeed  in  preparing  this  salt. 


Sulphocymenate  of  Lime,     Obtained  by  neutralising  erode  nilphth 
cymenic  acid  with  marble.     Thin  colourless  lamina)  (having  the  tM(6of 

«...     ^,^m„gi4 

m<»rs  (13-4 
(C»H»&iSVs» 

8-5  Ca).     (Sieveking.) 


cymenic  acid  with  marble.  Thin  colourless  lamina)  (having  the  Im) 
the  baryta-salt,  according  to  Delalande),  very  soluble  in  water 
alcohol.  Gives  off  1  At.  water  (7*97  p.  0.)  at  150^  then  2  At. mml 
p.  c.  in  all)  at  170",  and  then  contains  7*98  p.  c.  alcum  ((7*H**CaST 


r 
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Sulphocymenate  of  Lead.  —  Preparation  {p.  1 88).  Pearly 
which,  at  120°,  give  off  103  p.  c.  water  (4  At.  =  10'24  p.  o.) 
funher  alteration.     (Delalaaile.) 


r 


20  C .     ...™ 

PbO 

1200    . 

lU-B     „ 

...     3*'02     , 
...     31-69     . 
...      4-82     . 
...      9-07     . 
.,     20'40    . 

DeUlande. 

3375 

3f80 

2  S „ 

SS'O     . 

9-40 

C"PbH'='S'0«  +  4A<; 

1 352-8     ., 

...  lOO'OO     . 

100-00 

Oupric  Sulphoct/menale.  Obtained  by  dQcompoaiitg  the  baryla-aalt 
witb  sulphate  of  copper.  Light  green  laminie  with  a  eiWy  lustre,  easily 
eoluble  in  water  and  alcohol.     (Sievekiajr.) 

Stilpficcymenate  "/  Silver.  Tho  eolation  of  carbonate  of  silver  in 
sDlphocjniuiiic  uoiil  bocumea  coloured  xthen  evaporated  in  vacuo  or  over 
the  water-bath,  and  leaves  a  brown  residuo  containing  a  few  needle- 
shaped  crystals.     (Sieveklng.) 


k 


Oxi/gm-nuclcui  C»H»0». 
Anethol  or  Anise-camphor. 

C»II'K>'. 


GuwrHBH.    Aim.  1783, 158, 

SAosuRt.     If.  AitTi.  Chim.  Phyt.  13,  280. 

J.  DtMiS.     Ami.  Pltarm..  6,  253. 

Bi,*NCHBT  &  Sell.     Ana.  Pharm.  6,  2873  (1) 

Camoubs.     Jiev.  Kteni.  1840,  342;  ,7.  pr.  Chm.  22,58;  in  detail,  iV. 

Ann.  Chim.  Phja.  2,  274  ;  J.  pr.  O^tm.   24,  337;  Ann.  P/^rm.   41, 

SB;  Compt.  rend.  19,  785;  ia  detail.  If.  Ann.  Vh'm.  Phyi.  14,  490; 

J.  pr.  Chem.36,  421. 
LADitENT.     Compt.  rend.  10,  531  ;  12,  764 ;  Sev.  scient,  10,  5  and  376  ; 

J.  pr.  Oiem.  27,  232. 
Obrhxbdt.    Ann.  Ckim.  Fhye.  72,  167;  Compt.  rend.  15,  498;  Jf.  Ann. 

Chim.  Phj/s.  7,  292;  Compt.  chim.  1845,  65;  J.  pr.  Chim.  36,  267; 

ftbetr.  Compt.  rend.  20,  1440. 

loTeitiitated  partirnlwly  by  Calioari,  Lnurent  and  GFrhardt,  the  last  of  whom 
nbed  the  chcoiicil  identity  of  oil  of  tarntgon  with  uil  uf  siiiie  idJ  oil  of  fennel.  Tbe 
coiutitucpt*,  chemicaUji  sittiiinr  but  pbysically  diSerent.  of  the  oila  of  BniBe,  atar- 
,  feoncl,  and  larregDn,  are  here  anitf  d  under  the  name  anelhvl,  which  was  formerlf 
BMd  proriBonallj  bj  Oerhsrdt  for  aaiaoTn. 

Sources.      The  volatile  oils  of  aniae  {Pmpinella  Anisum),  fennel 


I 
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(Anetkiim  Pafiiifulvm),  tarragon  [ArlemUM  Dittruucului),  &n<I  Rt»r-an 
{/llieium  aHuuitum),  consiat  almost  vlioHy  of  aoetbol ;  and  with  the  cun 
mods  of  preparation,  the  oils  of  uoiso,  fetinel,  and  star-anise  consist  ii 
some  coses  of  a  solid  cryytallieuble  variety  of  anethol,  in  other  au)e»  o 
liquid  tinethol ;  in  the  lutter  case,  they  generally  contain  also  a 
qaantitles  of  a  hydrocarbon  isomeric  with  oil  of  turpentine.  Ant 
Bxists  ready  formed  iu  the  plants,  and,  according  to  Mohr,  eometiM 
separates  in  the  form  of  a  floccelent  wool,  from  braised  fennel  am 
which  have  been  left  to  themselves  for  a  long  time.  {Commeitt.  tvr  Ptm 
rhamtakopoe,  2,  207.) 

Separation  :  ei.  0/iolld  Jttethol  (Jnue  or  Fennel  Oampier)/rvi 
of  Anite,  Fennel,  or  SUir-aniK  (see  p.  191).     The  cummerciat  oil  ii  Ij 
to  solidify  at  0",  and  pressed  between  filtering  paper  (Saossare)  i 
as  the  paper  takes  anything  up.  then  cryetalliBed  two  or  three  t 
from  alcohol  of  sp.  gr.  0'85  (Cahours),  from  warm  alcohol  of  00  p.  < 
and  freed  from  adhering  alcohol  by  fusion.     (Blanchet  &  Bell.)    The  ots 
which  putei  over  with  oil  of  Tcnnel,  depotiU  nnelhol,  on  Imping,  in  bro*<l  ■hni 
lunJDB.      (Bizio.  Bngn.  Giarn.  19,  360.) 

b.  Of  lOpiid  AnetAot  from  Oil  of  Fennel  or  03  of  Tarmp>m.  Oil  of 
fennel  is  sulijected  to  fractional  distillation,  and  the  portion  rollocteJ 
which  ptuaea  over  at  22^'  (Cahonrs)  ;  or  the  same  process  is  applied  to 
oil  of  tarragon,  and  the  portion  collected  which  passes  over  at  S06' 
(Laurent) ;  the  last  portions  of  the  distillato  are  cDlleclcd  and  reotiM 
till  a  product  of  constant  boiling  point  ia  obtained,     (Oerhardt.) 

FroperlUt.     Anothol  exhibits  totally  different  properties,  a 
as  It  is  obtained  from  one  or  other  of  the  above-mentioned  oilo. 

a.  Solid  Anelkolfrom  Aniie,  Fennel,  or  Skir-anise  oil.  A 
Stearoptene  of  Anue-oil.  —  White,  granular  tnaas.  (SaussareJ. 
shining  tamioie.  (Cahoura.)  Hard  as  white  sugar  (Sauasnre); 
especially  at  0°j  melts  at  16°  (Blanchet  &  Sell),  18^  (Cahonn),  '■ 
^ausEure)  ;  it  15°  in  the  fiah  atate;  at  20°,  after  liecpinR  for  ■  jei.  (Ba 
Boils  at  220°  (Blanchet  &  Sell)  ;  at  223^,  almost  without  docorapo«ilM> 
(Cahonrs),  and  without  alteration  of  the  molting  point.  (Bhuchet  i 
Sell.)  Sp.  gr.  of  solid  anetbol  at  12°  =  1044;  m  the  liquid  etat*  at 
Zi"  =  0-0819  ;  at  50"  =  0'S6G9  ;  at  94^  =  0-025^,  the  sji.  gr.  of  waUt 
at  IZ''  being  supposed  =  1 .  (Sanssure.)  Uiu  a  fainter  and  mot*  >p«*> 
able  odour  than  anise-oil.  Vapour-deneity  =  519  at  338°,  greater  at 
lower  temperatares.  (Cahonrs,  Compt.  rmd,  20,  5!  ;  Fogg.  6.^,  4H; 
comp.  Tli,  &4.)  Permanent  in  the  air.  (Blanchet  &  Sell.)  Lgm  mlidB  k 
ordinarj  tcmperiturei  tbui  common  camphor. 

6.  Liipiid  AvrOinl  from  Oil  ff  Fennel.  Oil  which  doea  Dot  kMHj 
at  10°.     Lightir  than  water.     Boils  at  225%     (Cahonrs,  no  p.  Iftl.)  ^  ~ 

c.  Liquid  Anet/ud  from  Oil  of  Tarragon.  Colourleea  ntobilt  ^ 
having  the  (ajito  and  odour  of  oil  of  tarragon.  (LnnrentO  SmoUi  T 
oil  of  anise.  (Oerhardt.)  Sp.  gr.  0-945  at  15°.  Boila  ai  SO 
VaponrHlensity  =  6'157  (Laurout),  5-34.  (Oerhardt.)  Pennwwt  I 
the  air.     (Laurent.) 
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»c     

120 
12 
16 

....     Bl'08     

.,„       8'U     

....     10-81     

80-18    ...     80-71 

C-H-W 

20  C  

14B 

....  100-00     

Oihon™.      Laurent 
BO-96     ....     81-00 
a-lZ     ..,.       8-85 
10-92     ...     1015 

OO'OO     ....  100-00 
Gerhardt. 

CHWO*  

lOU-00 

.,  10000 

Vol. 

20     

12     

1      

....   100  00 
Deniitj. 

1-1U93 

V,pour 

oftnctbol    .... 

2     

10-2609 
5-1305 

Solid  anetbol  from  anise^iil  (llaiiiBs)  i  liquid  from  tarragon. oU  (Laurent,  Ger 
banit).  Blanchel  fi  Sell  eimuiiied  solid  >me(ho1  from  luiie  &nd  rennet  uil;  Cabnun,  luilid 
utMhol  from  aiiiie-oil,  and  liquid  fran  fennel  oil  wilh  like  rrsnlta.  For  tbe  eompasidon 
*l,  Laurent  formerly  gB»e  the  formulE  0«Hl'(J=  and  C^HIC. 


Deeompoiitiont.  1.  Anethol  exposed  to  tbe  ftir  in  the  liquid  Etate 
^raduftlly    loses  tbe   capability  of  cryatallisiog  (Cihoure),  atitt   finally 

Cbang«B  to  a  resia.  (SaUSBUre)  Melted  anetbol.  but  not  the  Bolid  Bnbataace, 
■bHirbi  aijgen  from  the  air  and  thickena.     (Bhnchet  &  Sell,  comp.  p.  192.) 

2.  Anetbol  is  inflammable,  and  btii-na  easily  with  red,  smuky  flame. 
(Giinther,  Laurent.) 

3.  Hi/drntfd  pAosphot-ie  xcid  converts  it  into  anisoTn.  When  diatilled 
wilh  an/iydrout  }:ihuspkoric  acul,  it  does  not  give  off  any  hydrocarbon, 
but  is  converted  into  anUoi'D,  part  of  which  ie  decomposed  during  tbe 
dLatiltation.     (Cubours.) 

4.  Oil  of  anise  mixed  with  small  qnantities  of  oil  of  vitriol,  becomes 
be*ted,  ac<iuires  a  fine  blood-rod  colour,  and  a  converted  into  uniBoTn, 
It  dissolves  completely  in  8  or  4  pts.  of  oil  of  vitriol  (even  in  the  fuming 
acid),  and  after  S4  hours,  water  eeparates  part  of  it  as  unaltered  oil, 
while  tbe  other  portion  remains  dissolved,  probably  aa  sulphanetbolio 

•did.  (Cabours.)  Tarra^an  oil  a  turned  brown  and  reiiniisd  bj  faming  lulphnric 
add.  and  on  adding  water,  iniialn  ii  precipitated,  while  a  portion  remaing  diieolied  in 
OODibiniition  irilh  an  I  ph  uric  acid.     (Laurent.) 

5.  Solid  anethol  in  contact  with  tulphurma  (or  hydroehloric,  comp. 
p.  isa)  acul gat  becomes  liquid,  absorbs  a  quantity  of  gas  increasing  as 
the  pressure  is  higher  aud  temperature  lower,  then  gradually  gives  off  a 
eroall  quantity  of  carbonic  acid,  aud  remains  liquid  even  after  the  gas 
Lm  been  driven  off,     (Bineau,  N.  Ann.  Cktm  Phys.  24.  335.) 

fi,  Anetbol  dissolves  iodine  quickly  at  mean  temperature,  becoming 
thick  after  a  few  hours,  and  chaiiging  in  a  few  days  into  a  brown  brittle 
reein.  (Guizot,  J.  Phyt.  5,  230).  Tbia  is  doubtlcBs  anisoin.  (Kram.) 
Anethol,  dropped  into  aqueous  iodide  of  potassium  saturated  with  iodiue, 
solidifies  to  a  bard  friable  mass  of  anisoin.  (Will  &  Bhodius,  Ann, 
Pkamt.  65,  230.)     See  page  197. 


194 


OXVGES-SUCLEUS   CHUO*. 


7.  Bromine,  Jropped  upon  anise-campUor,  cauaes  maob  ^eTeloptnnt 
of  heat  and  evolution  of  hydrobromic  acid  gas,  at  the  same  time  I'mni 
ita  colour  and  forming  cryatulliaiibie  tcrlironiuuolhul.  Oil  of  fenud  (om  i 
riicid  liquid  priiilLict  vriib  bromiiic.     (Cnhi'urt.) 

8.  Dry  e/Uurine  gia  is  rapidly  absorbed  by  oil  of  aiitao,  with  fiie  «' 
temperature  and  evnluiion  of  Lydrocbloric  acid  gaa.  Tlie  nsii!ti«| 
products,  which  are  viacid  and  semifluid  at  mean  temperature,  are  ridw 
in  chlorine  in  proportion  as  the  action  of  thitt  gas  hae  been  long«rcim- 
tinued,  so  that  at  first  terchloran ethyl  is  prodQCcil,  then,  if  the  aelinn  U 
agisted  by  a  gentle  heat,  the  compound  C*C1*'H''0*,  into  "biei. 
perhaps,  it  ie  still  possible  to  inlroduco  a  further  quantity  of  cblaiinc. 

(Cahuurs.)      TBrrBgnn  oil  inimcrBrd  in  clil.^rine  g»,  tliickima,  bcCoDin  hot,  (rtn  vl 
■nid  tnjiours,  «nd  forma  Laurent's  ehlorurt  de  dragoyii/le. 

0.  Tarragon  oil  and  star-anise  oil,  distilled  with  8  pt&  of  chloride  •( 
lime  aud  24  pta.  water,  yield  ohloroform.  (Chautard,  Comfit,  read.  34, 
485  ;  J.  pr.  CAevi.  56,  238.) 

9a.  When  anise  oil  is  poured  npon  chlorate  of  polnjtli  and  a  few  dwii 
of  oil  of  Titriol  arc  aiIJ«d,  iufianimation  takes  place.  (A.  Vogel,  Jul. 
Ann.  I'harm.  74,  114.) 

10.  Pentachlonde  of  phnspfinnu  acts  violently  ou  nuethol,  ^<rin;  rf 
hydrochloric  acid,  and  forming  oxychlorido  of  phospliorna,  tngvLher  villi 
a  chlorinated  oil  which  is  precipitated  by  water,  cnnnot  b«  distilled  villi- 
out  decomposition,  and  appears  to  be  ClfCI*.     (KtHut.) 

1 1.  ffUiK  acid  fonus  with  aneihol,  according  to  the  degree  of  «•■ 
centnition,  temperature,  and  duration  of  action,  either  nntsoio  acid.  W, 
together  with  oxalic  and  carbonic  acids, — anisylaUBMid,  anisic  Br.id,u3-' 
finally  nitranisic  acid.  By  the  action  of  faming  nitric  acid,  hinilraiiiKib 
is  produced. 

When  star-anise  oil  is  heated  with  nitric  acid  of  sp.  gr.  1-3,  till  tba 
oil  begins  to  sink  to  the  bottom,  aniaoio  acid  (rJi/t  uf.)  ia  prodnwJ. 
(Limpricht  &  Riller,  Ann.  I'harm.  97,  364.)  When  aoiae  oil  ia  hestri 
with  dilute  nitric  acid  (with  3  vola.  nitric  acid  of  14"  Bm.,  aeenrdiuf  W 
Cannixaro  &  Bert&gnini)  it  sinks  to  the  bottom,  ^nd  ia  converted  i*>> 
anisylouB  acid  (siii,  130).  By  continued  heating  with  nitric  aciJ  <i 
23"  to  24%  it  is  converted,  with  violent  action,  into  a  brown  »«• 
(■nnoiti?  Kr.)  and  anisie  acid  (Cabours,  xiii,  1S3).  Nitric  acid  of  3fu 
30"  acts  with  great  violence,  Urat  producing  auiayluua  acid  in  the  fonn«[ 
»  heavy  oil,  which  disappears  after  the  action  hae  been  continued  (•> 
some  lime,  and  if  water  be  then  added,  nitrnnisic  acid  (xiii,  ISTl  ^ 
thruwn  down  in  yellow  flocks.  (Cnhours.)  Fuming  nitric  acid  sdi 
with  extreme  violence,  giving  rise  to  uhundant  evolution  of  red  np«ai 
»nd  forming  bioilntnisoVu.  (Cahoura.)  Nitric  acid  of  ordinarv  itnaT^ 
docii  not  act  up'tn  oil  of  tarnigou  in  the  cold,  but  on  the  sppIicatiM  ■ 
heat,  a  violent  evolution  of  gas  takes  place,  and  the  oil  thicken*,  iv^lh 
Dp,  and  finally  eolidifies  to  a  brown  crystalline  resin,  a  mixture  of  ■<■«• 
acid,  anisn-nitranisic  acid  (xiii,  140),  nitmniaic  acid,  and  a  brown  naK 
which  may  be  converted  into  these  acids  by  further  treatment  witli  aiin 
acid.     (Lautvnt ) 

12.  Aneihol  is  not  at  all  altered  by  boiling  with  nqiMKiiu  jKrfiui  er  kf 
fuaion  with  hydrate  of  jiutnah  (Ocrhnrdt) ;  not  oven  by  ileofaiilic  ytuA 
(Kraut.)     Heated  lo  300   in  a  eenlcd  tube  with  toda-liim;  it  U  attacM 

kpmrenlly  with  evolution  of  hydrogen,  and  yields  a  amall  ijnanlrtytfv 
«id  iaumeric  with  ouminic  acid.     (Oerhanll.)     When  i>tt£i«J  overiefc 


e  acid.     (Oerhanll.)     When  |>tt£i«J  c 
V  r«d>hent,  it  is  partly  cnrboniaed,  partly  voUtUiM4  • 
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ration ;  do  acid  iras  found  either  in  tbe  aqaeous  solution  of  heatud 
e  residue.     (Kraut.) 

ixtute  of  ehmmntr  of  potaih  and  tidphurie  add  converta 

tbol,  with  violent  iiitumescciic«,  into  anisic  acid,  acetic  acid  piiaeiujr 

(Persoi,  Hompel  :    camp,  liii,  124.)     Rochleder 

'.  Pharta.  37,  347)  likewise  obserted  the  formation  of  a  peculiar 

n  heating  fennel  nil  with  aidphuric  acid  and  bichromate  of  pota«h. 
H,  W'illibichloridro/tin  (or  trivAloride  of  imttmong)  aiiethol  thickens 
elifi*  red  nuuw  in  which  a  few  needles  are  perceptible,  and  from 
b  auisoiR  ia  separated  by  water,  alcohol  or  ether.  (Gerhardt.) 
ly  distillatiun  over  fused  clUui-ide  ofiine-,  nnetliol  is  converted  into  a 
ure  of  metanethiil  aod  metanolhul-catnphor,  (Gcrhardt.) 
IG.  Anethol  heated  with  eliloi-itle  ofbemoi/l  in  a  sealed  glass  tube  tu 
I20''^140',becvines  viscid  and  bruwn.  On  distilling  the  product,  the 
greater  part  of  the  chloride  of  benzoyl  passes  over  without  evolution  of 
kydrochlorie  acid,  and  on  further  heating,  a  dccomposible  residue  is  left 
which  appears  to  be  anisoin.     (Kraut.) 

Conibiiiationg.  Anethol  dissolves  slif^htly  in  water,  tbe  solid  variety 
\ei»  easily  than  the  liquid,  imparting  its  smell  and  ta«te.     The  solid  variety 

crptaUites  oD  cooling  from  tbe  boiling  lolubon  in  long  cceiUo.     (GUathcr.} 

With  Iti/droehlf/ric  acid.  —  ObsFnect  by  Horaberg  [Crell.  :^:  CAm.  Arch. 
3,  212}  hikI  by  Siiuiure.  —  Anethol  ahaorbB  lD-83  per  cent,  of  dry  hydro- 
ehloric  acid  gas,  and  forms  the  coniponnd  C'"H"0',HCI.  (Cahours.) 
Calculation  =  19-78  HCl.  Solid  anethol  is  converted  thereby  into  a 
limpid  liquid,  which,  after  a  few  hours,  spoutaneonsly  assnmes  a  lino  red 
colour,  and  after  a  few  days,  gives  ofi'  a  third  of  the  absorbed  gas.  Water 
removes  the  red  colour,  and  yields  a  thick,  white,  opai^ue  mixture. 
(Sanesnre.) 

Anethol  does  not  unite  with  alkaline  bieulphitea  (Bortagnini,  Ann. 
Fharm.S5,  180.) 

it  dissolves  in  alcohol  and  in  all  pruportiuua  in  ether.  Solid  anethol 
is  leas  soluble  in  alcohol  than  the  liquid  variety.  The  solution  is  not 
precipitated  by  water.  (Giinther.)  Anethol  from  tarragon  oil  dissolves 
in  an  oinal  volume  of  warm  alcohol.  (Laurent.)  Solid  anethol  from 
anise  oil  dissolves  at  10°  in  4  parts,  and  at  ia'  in  06  pt.  alcohol  of 
ip.  gr.  O-ftOe  (Sanssnre),  and  crystallises  hy  spontaneous  evaporation  of 


tbe  alcohol  at  5°.     (6> 

IAnethol  dissolves  i 
ot  oil  of  almondi  0 


0.) 

10  pts,  of  oil  oftvrpentin 
heating,  and  crystallises 
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cooling,     (Gunther.) 


Oils  almost  wholly  composed  of  Anethol. 


Oil  of  Anite.     Prepared  from  the  bruised  seeds  of  Pimp'mella 
i  by  distillation   with  a  six-fold   quantity  of  water.      [I'harm. 
ed.  6.)  —  It  is  generally  obtained  from  anise  chaff,  100  Ihs.  of 
which  yield  lOjox.  of  the  oil.     (Martius)  ;  lOOIbs.  of  anise  seed  yield 
aeioi.  (Van  Hees,  N.  JSr.  Arch.  61,  IS);  32i  (ZcUer,  N.   Jukreib. 
fhitrm.  1,148) ;  33^0*.  (MartiuB,  Jiepert.  39,  23a.) 


IW  rrr  =XK-r:cLrr$  c*s^dp 


t*  '"  r  T^f^/i!'!  .  :•[":  w  i."  TuL-dn  k  u»t  Teoesiij  ptcpuBd oil, 
i*  ?*■'  r  ii-t  .L'L  .._  •  •'?wr.r  l:  if  jtkn-n*  .  c:fis«ox  al«o  accftrJiif 
-I  lit*  ti:i.i--rr  .r  u:--»-n-Tiiii.  e  rn^^.i**!  ii  ii.  <  B^ascket  A,  Sefl.) 
I'  r.i.'?:.--:?  •:  i  -':i-'Z>  i*^'^  :  ;•«-•£■  Tiar^r  Sft.iutf:c?«.  3:axicbeC  A  Sell); 
ic  y   r:>Ti:'ii:'T  vii!:i    i..c  i-  ▼:'fr    u^:- •ri.-tr  "..   Banekrt  ^  Sdl,frM 

h'.<n.-*s.  %,vi  i-.'Ziijs  -w  T»   nurrii-i-r       Xkr^B£.       llelu  as  17*.    {Su§' 

5:ini**-i  -.cj  t.-wwrir  li**  --T-i  .c  :i»*  T-r.^.-^Ttf  3jx.  •  It  diaEolTes  at  24^ 
:i  r  4  :■--*    .:'  l- ■!:•:.   ::   •■:    rr    .-f*   u-i    ir    L^  rrcifK^ruoiu  in  cdd 

i-lr.'i-..     :  fT    rr    1>>'        fii^LT-r        I:   r:.rii'i.*  m'-25  p.  e.  ciriMO, 

O-   :-  .♦"-■7  h"'       r:.ifc.Z'*-:  rr:":i  :•*»  •«*•£*  :f  A%^um  /Vrnini/ni 

■ 

^:  :i*  s^ei*  T.t  i  :■.  i  .c  .  .  ^'ki.  Hees^  ZeLer.  i  ColoaricH  «r 
T»::.^:.L      -Jr^.,       >..  f^*  :.;::▼  IV    >:^-j^r:r,7.yA>»  45,136)t 

I:'  Cikri-i  .  .  ■:>  i:  f*:  ■  Vj^  H-:«*  .  0>.-r  Le*is,  HftNe).  SmA 
I:k*  :rcr.-fl  «ei*  3. kZ: :'.•■'  x  >t..  TkK«  =.:ii  sveetislu  GontaiH^ 
a^nirLiz  ::  G  t^L  ":  -,  z^.z  kzz.  C.  I.v  H.  a=i  U-6  0  ;  MCOidiogU 
Blkz.^'z'z-  X  S-.L  "-r:*  T  :  C.  r  4r  ':i.  vii  l4  ?T  0.  Ii  c\-<Dsi«t8  aliml 
t-tlrrj  .:  :»:  :  1?.  &  1— '•;  :..  t  \^z:'.i  :•=:»■?*=  ISo'  and  190",  ijonerie 
■■"iii  •:.!  :f  :"irj«=-:lif.  ^ri  iz.-r-.i.l  >:rLt:i=e*  Kod.  sometiineB  li<|ud). 
(Cki-^rf) 

TiT  ?%:-»:  ->■.:.''  ro-r  :f  :ti-t'.  :;1  c^:zia'z.s  >T  >0  p.  c.  carbon.  11"37 
Ljir:  j-t'.  i-  i  v  7*  .  iyr^-  C*i:  ir^  .  :  _:  ::  is  d  5c&Ii  to  porifj  it  «o«" 
P'^«^1t  :r.—  i-'r:i.L  I:  \l  rk-r-?  i-i  :^r'^:=if*  i-rbid  wben  nitric  oxiJe 
ff**  ii  p^*i^i  :_:.  !:.  i-i  !:  i"..- i."  .:  57  jr.  0  >  be  then  a-iJed  totW 
liq-  1  a  5-rC-!ij>r  "arii-.*  ?-'*-i:iz.-»?  is  if:-.*?::->i  o&taxnio^  C*H*NH)*. 
Tl's  ?-vsu::.'^  z.rz:.i  i-.'.i.-Ate  wi.:e  ?:.»:t  ne-^ile*  vbich  turn  jellow  tl 
l«.»j'.  i^i  are  c^:  .  j-'rir" V  i--- -rp  >->:  1:  a  *:r  i:j«r  h«i;.  (It  di«olv«i 
is  rtr.L.:  J-  :a-L-".cv  ar.  i  :*  i  »:  ;.  ::A:c-i  :Lcr^:rwm  ^jr  acids.  It  dissolrtf 
in  eiLvr.  s-.-ar.civ  :=  al:  1  '.  .:  «.♦  ^0.  i"  i  fyxTzS.j  in  a^<s«ilaio  alcuboL 
[rV.  .-r-.  y.  .1"-..  '-''i."*-  /  %  f-  ■-.  o'-'-v  '  Heaie^i'with  hrdraio  cifio^^ 
It  iT.veT  vfr  aru-.:  '.ii.  a  j-^  wLioh  :rr::.k:v-  :Le  eres,  and'  an  oil  kiTJaf 
tL*r  f-l-.'-r  of  r;-:k -.:'..  I:  :*  r.  :  itta^-krii  bv  hvpo^alphitc  of  fodk 
Tr«?i:*ri  :ii  mear.  trmi-:rj:  :ro  w;:h  Ly  :r..*-lphaie  of  ammonia,  and  thfi 
»itb  an  aril,  it  vlcLU  "a  j n-oipitate  wLich  det'saie*  siighilv  wben  heaud. 
Boiie-i  with  hvJro-aljhate  ^.f  ammonia,  i:  dissolve*  witb  brown  eoloir, 
depo!-:t'i  sulph'ar.  and  emit*  a  strong  i-doar  of  bitter  almonds.     (CbioA 

C'erhardt'i  TrjUe.  3.  3Ji7.; 

Calioan. 

Cclnlati^.n  arf^rlt^y  to  CtAvurt, 
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ANISOIN.  197 

02  of  Star-anue.  From  the  aeeds  of  lUidum  anUatvTn.  100  Ibe, 
of  tbe  «ee<Ia  yield  40  ox.  of  oil  (Van  Eees),  35  ox.  (Zeller).  Mobile  oil, 
transparoDt  and  colourless  at  first,  but  turning  yellow  after  a  few  weeks. 
Does  not  solidify  at  2'5°,  (Metssner.)  DepositB  a  camphor,  like  aniae- 
Mmphor.  (Calionra.)  Sp.  gr.  0976  at  20°,  (Van  Hees.)  Smells  and 
tastes  like  iinise.  Dissolves  readily  in  alcohol  and  eUier.  (Meieaoer, 
Mman.  ISIS,  63.) 

d.  OH  of  TiiiTagon.  Obtained  by  distilling  with  water  the  leaves 
of  ArUmUut  Dracuneulus. -^  Sp.  gt.  b'935G.  (Chard  in.  Hard  an  court.) 
According  to  Laurent,  it  consists  wbolly  of  anethol,  and  boils  between 
200°  and  20G°.  According  l«  Oerhardt,  it  contains,  together  with  anethol, 
extremely  small  quantities  of  a  more  volatile  hydrocarbon. 


Anisom.    C"H"0'. 

Gebhardt.     (1839.)     Ann.    adm.  Pkyi.  72,   167;    in  detail,   Contpt. 

ehivi.  1845,  65;  J.  pr.  Chem.  36,  267;  abatr.  (hmpt.  rend.  20,  1440. 
CAiroirna.     Rev.  tc'.ent.  184U,  342;  J.  pr.  Chmn.  22,  59;  in  detail  Jf.  Ann. 

Chfni.  riifft.  2,  284;  J.  pr.  Chem.  24,  344. 
Laure>t.      Hrv.  icient.  10,  B;  J.  pr.  C'lum.  27.  232. 
Will  i  Rhodics.     Ann.  P/mrm.  65,  230;  Pharn.  Centr.  1848,  230. 
UsLsMAMt  A  KnxuT.     J.  pr.  C/iem.  11,  490. 

Bninma  varielg  qf  anethol  (Gerhardt). 

Piret  obiFrted  in  IB2S,bf  Unterdorbcn  (Po^jr- 8>  4841,  ifterwards  re-dUcoTered 
and  invealigited  by  Gerhardt.  Uelsmann  A  Kr.ul  showed  that  the  produrt  whloh  Will 
ti  Rhridiiia  ubtnined  by  the  sL'tiuD  of  iodiae  on  anise  ail,  was  iniaom,  oa  Geriurdt  {tf.  J. 
Pharm.  14,  130)  bad  previously  suggeiited. 

Forjoation.  By  the  action  of  bichloride  of  tin  or  terchlorids  of  anti- 
fflony  (Gerhardt),  of  pboapliorio  acid  or  oil  tif  ritriol  (t'ahoura),  of  iodine 
diaeutved  in  iodide  of  poLaaaiura  (Will  &  Rhodiua)  on  anethol. 

Preparation.  1.  Bichloride  of  tin  ia  poured  npon  anetliol  (or  npon 
crude  oil  of  anise  or  tarragon) ;  the  thick  red  mass  thus  produced  ia  pre- 
cipitated with  water  :  and  the  precipitated  flakes  are  collected  and  puri- 
fied by  solution  in  ether  and  evaporation.  (Oerhardt.)  —  2.  Anethol  is 
treated  with  lerchlorido  of  antimony,  till  it  turna  red,  and  the  tniKture  is 
diluted  with  water  and  boiled,  whereupon  the  moss  turns  white  and 
settles  down.  ^ — The  deposit  is  oollecteu  and  washed,  then  pressed  be- 
tween bibulous  paper,  and  purified  byaolution  in  a  amall  quantity  of  ether 
and  precipitation  with  weak  alcohol  (Gerhardt.)  —  3.  Oil  of  vitriol  ia 
dropped  upon  oil  of  tarragon  contained  in  a  large  basin,  care  being  taken 
that  the  mass  dues  not  become  too  strongly  healed.  A  hard,  fissured 
maos  is  thereby  formed,  which  must  bo  well  washed  with  hot  water. 
(Qerhardt.)  Cahoura  u^es  at  moat  i\  pt.  oil  of  vitriol  to  1  pt.  anise  oil, 
ami  distils  carefully  after  washing  with  water,  whereupon,  according  to 
hie  ttatement,  a  aniall  quantity  of  anisoiu  passes  over,  the  greater  part 
being  however  converted  into  a  heavy  oil  (see  page  200,  2).  —  4.  k  e(A&- 


IDS 


OXYCEN-NUCLBUS   C^H^O'. 


satutateil  solution  of  iodide  of  potassiain  is  saturated  with  iodine  ; 
or  fennel  oil  is  tboD  dropt  iuto  it,  wilh  strong  a<ritation  ;  aod  the  t 
gelfttinouB  magma  iB  diluted  with  6  or  8  vols,  alcohol.  AnisoVn  A 
separates  as  a  wliite  powder,  wliich  is  to  be  washed  with  slt'obol ; 
qnantity  amounts  to  more  than  lialf  that  of  tfae  oil  naed;  in  tho 
fennel  oil  to  54  S  p.  o.     (Will  &  KhoJius). 

To  obtain  the  anisoTn  pure,  it  must  be  repeatedly  diaBolred  i 
and  precipitated  bj  alcohol.  —  Or  tbe  brittle  prodnet  obtained  b_ 
Botiou  of  iodine  upon  anethol  may  be  pulTerised ;  ether  then  poDred  ap(^^ 
it;  tbe  solution  shaken  up  with  excess  of  soda-ley;  the  decanted  etliffvi 
solution  precipitated  with  alcohol ;  and  the  precipitated  anieotn  ^muhti 
"  f  with  water,  then  dried,  pnlTerised,  aud  purified  by  repetld 
Q  ether  and  precipitation  by  alcohol.     (Kr.) 

Propertia.  Yellow,  transparent  resin,  or  thin  microscopic  nodolM: 
(Oerhimlt)  White  powder  (Will  &  Bhodius),  which,  by  8ponUo*«u 
evaporation  of  its  ethereal  solution,  may  be  obtained  in  small  nevdlw 
(Cahoure.)  Extremely  electrical.  (Will  &  Rho<Iius.)  Melu  betwsn 
140'  and  145''  (Uelsmann  &,  Kraut) ;  st  a  heat  considerably  abore  100*, 
and  solidities  to  a  colourless  ^la^.  (Will  &,  Rhodins.)  At  a  liiuba 
temperature,  it  volatilises  partly  undecomposed.  Heavier  than  vatu. 
Inodorous.     (Cahours.) 


repeatedly  n 
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Dtcempotitiom.  1.  Anisoi'n  when  heated  in  tho  air,  f^ui-m  likt  > 
resin,  emitting  an  aromatic  odonr.  (Cahours.)  —  2.  By  dMilatiim,  it  ii 
converted  into  tnethanetbol  and  mctanethol-camphor,  into  tbe  Uat.«ip*- 
dally  when  pure  anisoi'n  is  used.     (Gerherdt,  comp.  p.  199) 

3.  In  chlorine  gat,  at  mean  temperature,  it  turns  viulot,  ibMrbl 
ehlurine,  Rive*  off  hydrochloric  acid,  and  becomes  boated  without  aiclliiif- 
Whon  chlorine  gas  is  passeil  over  anisoi'n  at  100^  as  long  a*  the  Enli-unn 
continoes  to  increase  in  weight,  and  the  excess  of  chlorine  is  >!i>;  i.i'-i'l  '  > 
dry  air,  a  chlorinated  prndnct  is  formed,  without  violet  coloiirii-  kt'^ 
contains  5\'5  to  £2*7  p.  c.  carbon,  4'd  to  4-H  hydrugt-n,  and  S '  ■)>  u<  71  '■ 
chlorine,  aud,  according  to  Will  k  Rhotlius,  is  C'CI'H'H)*,  uvn 
uwbably  C"CI'H"0'=  Bichlornnisoin.  (Uelsmann*  Kraut)  r«ln- 
Utiun  51-3  p,  c.  C.  4B  N  and  32-?  CI  —  4.  AuisoTn  is  de«ui,i]K>w4  fc* 
■Irong  nitric  acid,  only  afur  cnntinned  boiling.  (Will  &  Rhmiin'.)  HV 
/utnini/  nitric  acid,  it  is  dissolved,  with  violent  evolution  of  riir";-  r>' 
and  prccipitntod,  on  pouring  the  solution  into  water,  as  biuiir.ui  • 
(Knnt.)  —  8.  J'nltuh -limf  ntlueVe  it  nt  300',  with  evolution  of  luir,  ^ 
llydroL-hloric  acJd  separates  from  the  product  ycltoi 
togethirr  to  a  brown  resin.     (Oerhardt,) 

AnisuVn  in  iuBolublc  in  tvaler.  —  It  i«  not  altemi  by  dilate  4 
kgr  pohuh  ot  ammmia,  oven  at  the  boiling  heat. 


ite  itUt.  * 


METANETHOL.  199 

It  dissolTes  in  oil  of  vitriol  with  red  colour  and  Is  precipitated  bj 
water.     (Cahoors.) 

It  does  not  dissolve  in  alcohol,  even  with  the  aid  of  heat.  It  is  solable 
in  ether,  and  is  completely  precipitated  from  the  solution  by  alcohol :  also 
in  volatile  oils. 


Metanethol-camphor. 

C»H^H)». 

OeRHARDT.     (Comp.  pag«  197.) 

CrytialiUed  variety  qfAnethol  (Gerhardt). 

Formation  and  Preparation,  —  1 .  Metanethol  obtained  by  the  dry 
distillation  of  anisoTn  (especially  if  pure),  as  above  described,  deposits  in 
the  neck  of  the  retort  crystals  of  metanethol-camphor,  which  may  be 
obtained  in  greater  quantity  by  once  rectifying  the  metanethol  over 
ehloride  of  sine,  and  separated  from  the  oil  by  washing  with  alcohol.  — 
S.  In  the  preparation  of  metanethol  by  droppiug  anethol  on  chloride  of 
ane  in  the  melted  state  (p.  200)  crystals  of  metanethol-camphor  are 
obtained,  abundantly  if  oil  of  anise  has  been  used,  in  small  quantity  if 
die  preparation  has  been  made  with  oil  of  tarragon. 

Properties,  Colourless  ciystals  which  do  not  melt  at  the  heat  of  the 
vater-bath  after  fusion,  and  distil  without  alteration  at  higher  tem- 
peiatures.     Solidifies  to  a  radiated  warty  mass.     Inodorous. 
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Ifomeric  with  anisoin,  metanethol  and  cnminol. 

By  repeated  rectification  over  chloride  of  zinc,  it  is  converted  into 
netanethol,  with  separation  of  charcoal.  With  potash^lime  it  behaves 
likeanisom  (p.  198). 


Metanethol.    cm'H)\ 

Gerhardt.     Compt  chim.  1845,  65;  J.  pr.  Chem,  36,  372;  abstr.  Compt. 
rend.  20,  1440. 

Liquid  variety,  e,  qf  anethol  (Gerhardt). 

Formation.  By  distilling  anethol  over  chloride  of  zinc.  —  2.  By 
the  dry  distillation  of  anisoin  (p.  198).  —  3.  In  the  dry  distillation  of 
the  snlphanethates,  metanethol  passes  over  and  charcoal  is  separated. 
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Prepandioia.  Anethol  a  dropped  apoa  mdtad  chloride  of  x 
Mined  in  •  ubnlnted  retort ;  bent  ia  mppQed  u  long  na  ail  cDnlidMi 
pnM  orer ;  nnd  tke  iiietniietbi>l-cninplii>r  pvodBced  nt  tbe  mm»  tint 
recoBTnted  into  metanethol  bj  repented  rectiienlioB  wrer  eUorida 
tine.     Oa  of  tBm«aa  Jidda  son  Bctaethol  aid  Icm  of  Ito  [in|l^  I) 


Proptrtif.  CoIohtImi  oil,  bnving  n  tinooa  odonr  soowwlut 
aanbling  tbnt  of  nni««^  Bp.  p.  0-054  nt  25^  Boila  at  TOT.  Tifi 
dewitjr  =  5  75  nt  2ir ;  5  M  nt  297'. 


ei-w  . 
8-11  , 
10-81    - 


(^B"a«  „  lis  _ 

Uomcric  with  ■: 


100-m  —  100-00        Tapow  of  lIctuwthoL  .. 
ctbol,  metaBetkol-canipbor,  uutoin  ind  cdbuhoI. 


Solphometanetiiic  Add. 


GntnARDT.     (1845.)     Ccmpt.  ehim,  1845>  95;  J.  pr.  Citm.  86,  tii. 


SalpAanttAie  aeiil,   S^lphodroi 
HhirtftUditn. 

Kaovn  uii]j  in  combuiitiori  *il] 


:  odd,   MtlttulHMekirtfrbamn, 


Furmalion.  —  1.  By  dieatilTiDg  noetbol  in  oil  of  vitriol.     (Goita 
—  2.   Tbe  solution  of  Roethol  (ftom  %aae  oil,  Kcariiaf  Xn  Caboun,  fnm  Mn 
oil,  accnnliti^  lo  Laurtni),  id  at  least  3  or  4  pta.  of  oil  of  vitriol,  if  lal 
with  water  aft«r  atandiiif!  for  24  bnure,  deposits  oD\y  part  of  tlie  bU 
tiie  furm  of  ntiisom,  the  rest  rciuainioft  diasolvtHl  io  couil>iDBtioi) 
■ulphurio  ncid,  probably  na  Kalpboiuetanijtbic  acid  (p.  1»3).  —  : 
tbyiaol  is  bented  wilb  eiccis  of  oil  of  vitriol  to  HQ^,  eulpboruos  ncidn 
evolved,  and  a  viscid  mixture  perfectly  soluble   in   water  ii  obUio'd, 
wliicb,  after  neutrali nation  with  cnrbooatQ  of  baryta,  yields  ■  eumiDt 
very  soluble  salt,  whidi  behaves  to  ferric  sails  like  sulpbumctnoctuaU  ■ 
bntytn.     (Ullomand,  A'.  Ann.  Chim  l-hy:  49.  150.)  ' 

On  diluting  with  water  tbe  Holutions  ubtained  by  1  or  S, 
with  carbonate  of  bnryln,  filteriug  aud  evapomtiog,  t'tl/Aoi 
baryta  i»  obtained   as  a  yellow,  amorphous,  gnmniy  mt  - 
very  bitter  taate.  dissolves  randily  in  water  and  alcohol, 
tnte  the  nitrates  of  calcium,  Irad,  or  silver,  and   prvdncea 
fm-rie  anlts.  a  deep  violet  colouring,  which  is  desiwyed  bjr 
by  acids.     Tliii,  and  the  laid-naU  of  mlphomelaneihie  aeid, 
wise  aniorphons,  bus  the  aspect  of  gum  nnkbic,  and 
water,  yield  by  dry  diBiillatioD,  a  dktillatc  of  nietauethol  « 
of  eharcoal.    (Oorhardt.) 


Ilk. 
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Baiyla-ieU,  tail  at  100'. 
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IdlleiDBnd  rnnnd  in  tulphoiDrUncIhnle  nF  bBrjtn  prepared  from  Ihjmnl.  cryita1U>«l 
D  WM.k  alcohol  sud  dried  »l  ISO',  39-5  p.  c.  sulphate  of  harjla  (C^HUBuSSO*  ■= 
39-4  p.  c  B>0). 

Gerhsrdt'*  tnalysia  does  not  igree  with  bis  fonnuli,  for  which  lie  erraimuilj 
c*lculit«>  thB  amonat  of  iBlphate  of  baiyta,  at  3*0  p.  e.  (Kr.). 


BoNasTRR.      (1833.) 

DuHAB.     Ann.  Chim. 


C"H''0'  =  C*H"0',0'  I 


J.  Pharm.  20,  565;  Ann.  Phai-m.  13,  91. 
Phyt.  53,  168;  Ann.  Fharm.  9,  71;  Bogg.  i 


tDUcoTered  by  BoQastre,  analysed  by  DmnHa. 
Separates  after  a  while  from  thu  turbid  water,  loaded  witb 
n,  which  is  distilled  from  cloves.     (Qonaetre.) 
Delicate,  white,  traDspareot,  pearly  laminK,  becoming  yellow 
llDfl  time,     Smelk  biutet  than  cIotcs.     Taateleae. 


volatile 


71-21 
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^aad 


T  slmoad  oi 


o  the  Utter  of  which  it  \t  relalvd  io  the 


With  cold  nitric  add,  it  acquires  a  bri;;ht  blood-red  oolonr  ae 

fU  euf^nic  acid.      (Bonastre.)       U  but  <er;  alighlly  atucked  bj  ■trong  n 
(Muspratt,  X.  Phil.  Hag.  2,  297.) 

Soluble  in  all  proportions  in  alcoltol  and  etlter.     (Bonastre.) 


quickly 


Eugenic  Acid. 

C"H"0*  =  C^H'^O'.O*. 


^■omaTRB.     (1827)     J.PJianii.  13,  464  and  513;  abstr.  Ann.  Chim. 

^K     Phyt.  85,  2*4;  Pog;/.  10,  811;  Mag.  Phnrm..  20,  HI. 

^BouAs.     Ann.  Chivi.  Phyt.  53,  165;  Ann.  Pliarm.  0,  65;  Pogg.  20,  87; 

^K    ^nn.  PAarni.  27,  151. 

HViTLiMO.     Ann.  Pharm.  fl,  68;  Fogg.  31,  526. 

^'BftdtMAHN,     Ann.  P/utrm.  27,  155. 

SrR.MiOD8B.     Ann.  Pharm.  95,  103;  Pharm.  Cenlr.  1855,  2S9. 

CjkLvi  &  CaiozzA.    Cvnento  3.  419;  Ann.  Pharm,  99,  242;  J.  pr.  Chem. 
70,  125;  Chem.  Omtr.  1S56,  629. 
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A-BniisiNG.     Ann.  Pha.-m.  104,  202;  Jpr.  Chrm.  73,  158. 
C.  Gket.  WiLiiAMS.     Chtn    Gat.  1858,  170 ;  Ann.  Pliai-m.  107,  saStI 
A'.  Ann.  C/iim.  Pkys.  51,  433.  " 

Kujmol,  NMrnKaare,  Add  OilqfChret. 

Bona^tre  discovered  in  18'27  the  ncid  nature  of  oil  of  clones.  uiJ 
investigated  the  reniarkuMo  cooinuund!)  willi  alkalis  and  oLlier  oilc-biaM, 
wliich  Lad  already  been  observed  by  i'bilipp  (jV.  Tr.  9,  I,  275)  &oil  Ktrli 

(Poffg.  10,  coy). 

Sourav.  Occurs  in  oil  of  cloves  (Buna^tre),  together  with  m  hydro- 
carbon isomeric  with  oil  of  turpentine  (Ettling);  in  piiueuto-uil  (B<t- 
uiutro);  in  t be  so-called  oil  of  oinuamnn  leaves  from  Ceylon  (StenboOM); 
in  the  oil  of  Canrlla  alba  (W.  Meyet  ic  v.  Beiche) ;  and  probably  la  the 
volatile  oil  of  Brazilian  clove-cinnamon.     (Comp.  p.  20!).) 

Separation  of  Siiffenit  Acid/ram  Oil  of  Clovrg.  The  oil  distilled  tna 
cloves  which  have  been  previously  treated  with  alcohol  to  extract  eir^o- 
pbyllin,  consiala  solely  of  eugenic  acid.  (Damos,  Atm.  Phaitn.  27,  Ijl.l 
I.  Grade  commercial  oil  of  cloves  is  mixed  with  strong  potashdcj,  tiJ 
distilled  as  long  as  neutral  oil  of  cloves  passes  over  ;  the  reaitlue  ii  tint 
mixed  with  phoftphorio  or  sulphuric  acid  j  and  the  engenio  acid  tbu 
separated  being  distilled  olT,  passes  over  as  a  clear  ooluurln 
^Ettling.) — 2.  Oil  of  cloves  is  decomposed  by  hydrate  of  potash  ;  al 
IS  added  to  the  solidified  mixture  :  aud  the  salt  thereby  sepu»i«dJ| 
collected  and  frequently  pressed.  The  potasb'Salt  is  dccom 
dilute  sulphuric  acid,  and  the  liberated  eugenic  acid  is  dried  or 
of  calcium  and  rectified.  (Briining.)  Dumas  dehydrates  pugenid  h 
by  boiling  and  distilling,  because,  when  treated  with  chloride  of  aleinBi, 
it  readily  becomes  coloured  or  forms  engenate  of  lime. 

Propertirt.  Clear,  colonrless  oil,  having  an  aumist»keable  odour  mJ 
taste  of  cloves.  Sp.  gr.  =  1  0684  at  14"  (Williams},  1070  (Sten- 
bouse^.  1079  (Ettling).  Boih  at  242"  (Stenhoueo),  243°  (Ettliiif), 
248'  (Briining).  251^  (Williams),  between  l.Wand  154^  (233' t  Wil- 
liams), (Dunias).  Vapour- density  =  5  858  (Williams),  6'4  ;  (ibii  nwMi 
a  pralwU^  loo  bigli,  «irH;i:  pirlial  decompoiition  touk  pU«.)  (Dunuia,  Calu| 
Reddens  litmus-paper.  (Ettling.)  It  neither  affects  blue  litmai  wi 
tamierie- paper,  nor  even  the  aqueous,  alcoholic,  or  ethereal  solutions  tf 
these  Bubslauccs.     (Bon astro.) 
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YoU.         Vapoured  etiul  J. 

C-nponr 20  8-3200 

H-giH   la  0-8316 

O-gM  _ S  2-21B6 

Eagenic  >dd-T«poar 2    11-3702 

1     6-6851 

L  Gtenhoaie  anilfEed  eugenic  acid  from  oil  of  cinanmaii  letrm ;  Dninu  gave  (he 
*   1«  C»Hi'0'.  or  lli«  iume  doubled  :  EltUng.  CH^O".    The  formula  CH'KJ*, 
wu  preriDDilr  propased  b;  Liebig  (Or;.  Chemit.  3.17)  and  bj  GerhardC  {Pricit  2, 
^  wu  codfirmMl  bj  Calti,  by  li'Uniiig,  ■od  liDnllj  by  WillUmi. 
^laomeric  with  camioic  acid  and  eugenio  (p.  103). 

Deeompoiitiont.  The  decompanticiiu  of  crude  oil  of  cloves  are  hrre  iaierted,  bb 
nr  u  tlicj  niflj  with  probubililj  bo  attribated  to  eugenie  acid.  —  1 .  Eupenic  acid 
80on  acquires  a  brown  colour,  eTen  in  perfectly  full  and  hemieticallj- 
sealed  veeeols,  (Williams.)  —  2.  It  liecomeB  coloured  after  boiling  for  a 
certain  time  and  leaves  a  brown  residue;  heuce  the  vapour- density  ie 
found  too  high  iu  vessels  containing  nir.  (Dumas,  Williams.)  —  3.  Oil 
of  cloves  is  turned  dark-brown  by  oil  of  vitriol  (Gaiiltier  de  Claubry), 
Crst  ciove-red,  then  of  the  colour  of  wine-leea.     (Bonastre.)     Com  p.  also 

Bruid«(A'.  TV,  21,  1,  37) 4,   Chlai-ine-ga»  causes  cooled  oil  of  cloves  to 

thicken,  colours  it  green,  imparts  to  it  a  balsamic  odour,  and  becomes 
converted  in  a  few  days  into  hydrochloric  acid.  On  submitting  the 
whole  to  distillation,  undecomposed  oil  pusHes  over,  leaving  a  resin. 
{Bonastre.)  Oil  of  cloves,  gently  heated  nith  powdered  corronve  subli- 
mate, turns  purple-red  ;  and,  on  application  of  stronger  heat,  a  parpls-red 
oil  containing  hydrochloric  acid  passes  over,  together  with  acid  vapours, 
leaving  a  black  residue.  The  same  purple-red  oil  is  likewise  obtained 
hj  acting  on  oil  of  cloves  with  hydrochloric  acid  gas  or  aqueous  hydro- 
cnlotic  atid.  (J,  Davy.)  —  Oil  of  cloves,  in  contact  with  chloride  ofUjite, 
becomes  warm  and  emits  vapours,  without  however  taking  fire.  (R. 
Bottger,  J.  pr.  C'h.  76,  241.)  The  less  volatile  oil  of  cloves  is  turned 
brown  by  email  quantities  of  iodltif,  and  in  24  hours  acquires  an  olive- 
green  colour  J  wliilo  the  more  volatile  oil  is  turned  first  brown,  then  blue, 
and  finally  greenish  blue.  (Jabn,  JV.  Br  Arch.  Cfi,  141.)  5.  Prntitr 
ehhride  of  phosphorut  decomposes  eu^nic  acid,  and  yields,  ainongst  other 
proilucts,  a  gas  burning  with  green  flame  like  chloride  of  methyl. — 
6.  With  nitric  acid,  eugenic  acid  forms  oxalic  acid  and  a  brown  resin. 
(Brijning.)  Oil  of  cloves  readily  takes  Are  with  faming  nitric  acid. 
Heated  with  a  large  quantity  of  nitric  acid,  it  yields  oxalic  acid  (Karla, 
Crdl.Ann.  1785,  1,  302  ;  Bonaatre)  ;  with  \  of  its  bulk  of  nitric  acid,  it 
immediately  turns  dark  red,  with  evolution  of  nitrous  fumes,  and  then 
dissolves  in  wstcr  with  dark  yellow  colour,  which  is  rendered  more 
intense  by  ammonia.  (Bonastre,)  — 7.  Eugenic  acid  is  converted  fay 
distillation  over  anhydrous  baryta  into  a  neutral  oil,  which  is  not  affected 
by  caustic  potash,  and,  though  possessing  different  properties,  has  the 
same  composition  and  vapour- density  as  eugenic  acid.  (Calvi.)  Eugenic 
acid  distilled  with  an  excess  of  baryta  yields  the  hydrocarbon  C"H" 
(xiii,  341 )  (Church,  N.  Phil.  Mag.  J.  9,  256).  —  8.  Oil  of  cloves  is  not 
affected  by  dry  penuaju/anate  of  potcuh.  (BStlger.)  —  9.  With  peroxide 
of  lejd  it  develops  beat,  and  smokes,  without  however  taking  fire.  — 
10.  Oil  of  cloves  is  not  aflected  by  mermric  oxide,  but  it  instantly  takes 
Gre,  with  emission  of  sparks  and  smoke,  in  contact  with  dry  oxide  of 
tdwer,  with  prratidc  oftilver  prepared  by  electrolysis,  or  witb  axidt  oj  gold. 
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tLe  uxides  being  thereby  redaced  to  the  metallic  etat«.  (ftjtigv. 
J.pr  CA.76,24l,)  —  H.  \a  coataxl  vi\l)i  Aiy  aitii)prut»ide  f^ eopptr,  n\\ 
of  cluvea  acquires  a  violet  colnur,  varying  10  cberry-rod,  aud  yiddi  1 
slate-gniy  deposit ;  j-^^^  pt.  uiiropru aside  of  copper  U  BulficieDt  tu  |iru- 
iluve  a  rose  red  colomtion.  Oil  of  turpentine  fireveuts  the  retiniuii. 
(Heppe,  jV.  £r.  Arch.  89,  57.)  —  12.  Eugenic  acid  in  the  form  of  [mutb- 
salt  fcivee  witb  iodidr  of  ethyl,  eugenate  uf  etliyl  ;  with  ehtoridt  of  brw^ 
{tolu_^l  or  anisj/l)  it  forma  beozo-eugenic  anhydride  (or  the  oorre«]toniliag 
aoliydriiles).  — (Caboura,  y.Ann.  Chim.  Phgt.  52,  188.) 

Combinationt.  Eugenic  acid  dissolvea  apariogly  in  tnUr,  tai)wtiit{ 
its  taste  and  odour. 

Witb  baees  it  forma  the  eugenalei,  the  formula  of  wbicii  is  C"H"MO' 
or  C'°H"MO*,C"H"'0';  according  to  Dumaa,  C"H"0'.MO.  Thry.it 
for  the  most  part  crystal] Isable,  and,  nitb  (be  exception  of  ibe  bwrU- 
salt,  readily  docomposible  by  water  and  alcohol.  The  snlulions  uf  Ibe 
eugenates  of  the  olkalia  become  alkaline  by  evaporation.  (Euliai.) 
By  nitric  acid  they  are  coloured  various  shades  between  yellow  and  r«J ', 
they  are  deooinposed  by  other  acids  (partially  even  by  carbonic  toA, 
Ettling)  with  liberation  of  eugenic  acid.     (Bonastre.) 

Evgenate  of  Ammonia.  Eugenic  acid  abaorlis  9'73  p.  < 
of  dry  ammonia-gas  (Dumaa)  ;  when  dry  ammonia-gaa  is  paoMil  o 
it  combines  therewith,  developing  heat,  bnt  ia  not  completely  nentnl  ,^^ 
(Ettling.)  Oil  of  cloves  in  contact  with  ammonia-gaa  at  0^  thickens  tat 
buttery, granular-tamiDaceuiis,  yellow  mass,  which  grailuallybet^metiilatl, 
and  with  more  ammonia  acquires  the  consistence  of  tallow.  (Konvtn) 
Small,  very  britliaut  crystals.  (Dumaa.)  Fragile,  white  kmiM 
(Dunaatre,  Brtining)  ;  heavier  than  water,  of  stroirg  odour,  and  tituf, 
burning  taste.  (Bonastre.)  In  the  air  it  immediately  jmrti  with 
ammonia  (Dumas) ;  melts  a  little  above  U°,  and  givea  off  aiunoiiia 
(Brilning.)  Though  permanent  below  IS"*  in  scaled  tubes,  it  is  oo*- 
verted  iu  the  air  into  a  volatile  and  rather  darker  oil,  owing  lo  lora  of 
ammonia.  (Bonastre.)  Eugenie  acid  over  which  ammonia-goa  boa  beta 
paaiied  to  aaturation,  parts  with  ammonia  when  melted,  and  is  oonrertcd 
into  an  acid  salt ;  and  if  ammonia  be  again  paaaed  over  this  pruduct,  it 
ra-absorbs  the  gaa  to  the  amount  of  4  14  p.  c.  of  the  weight  of  theadJ. 
(Ettling.)  —  Dissolves  in  hot  ammonlacaf  water,  and  on  ditlilling  iha 
■olution,  passes  over  with  ibe  liquid,  and  oryslallises  from  tbc>  cwil 
distillate  as  a  white  aemi-aolid  ma^,  which  gmdually  dittppnrs  vtea 
atuppered  bottles,  (Bonastre.)  Commercial  oil  uf  cloves  yieliU  ' 
ammonia  no  crystals,  but  a  pitch-tike,  buttery  maaa.     (Dutuoa.) 


C"(NH'1H"0' IBl     ....  lOO-OO 

Sti^natt  of  Polath. — Acid}  —  Oil  of  cloves  is  tritarat^d  witfc 
Mfual  weight  of  hydrate  of  potaab,  and  the  compound  which  ia  t 
formed,  with  slight  elevation  of  temporatore,  ia  disaulred  io  5  pta.  wi 

(on  bailiBf  Ibe  KiiDtian  ■   (Trtnin  qiiBniiif  of  eufcniv  adil  U  drltm  offi   JliMirF*, 

Cairt),  than  Glcerod  and  evaporated,  ao  that  the  liquid,  when  l«ft  lortaM 
in  th«  cold  for  24  hours,  cryBtalliaes,     (lionastre.)     /  '         ~ 

tot»d  ootntion  of  muatie  potaoh  ia  wld«d  to  evgtiuo 
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*  BriiDing,  tlio  eolation  ia  precipitated  with  alcoLoI  and  the  salt 
repeatedly  pressed ;  aocording  to  Dumas,  tlie  mass  is  stirred  up,  the 
eice«a  of  potash  ponred  off,  and  the  ealt  pressed  between  blotting  paper, 
lod  cryatalliBed  from  alcohol. 

Brilliant,  white,  fragile  laminn',  having  the  burninj;  taste,  and  some- 
what of  the  odour  of  cloves.  Reaction  alkaline.  (Boiiastre.)  Partly 
decomposed  by  recrystallisalion  from  water.  (Bouastre,  Dumna.) 
According  to  Bonaatre,  it  is  also  decomposed  by  alcohol  and  ether. 
Decom)ioses  etightly  at  lOO"',  without  perceptible  alteration  of  weight. 
(Briioing  ) 

Bonistre.       Dumu.      Brijntng. 


t»H"KO',C»H»0*- 3S«a       .  lOUUO 

According  to  BrUuing,  the  formuU  U  C'H^KO',  +  2Aq,  which  requiraa  12-2 
p.  c  KO. 

Eugmeitt  of  Sod'i.  Wlien  oil  of  cloves  is  poured  over  an  equal 
weight  of  hydrate  of  soda,  it  ja  grudually  absorbed,  forming  a  solid  laaee, 
wbicli,  on  addition  of  a  little  cold  water,  is  converted,  in  24  huura,  into 
Inffle  nafdiea  Laving  a  silky  lustre.  The  excess  of  aoda  is  removed  by 
liretEiDg  the  crystals  between  blotting  paper.  It  tastes  like  cloves 
and  KtroRgly  alkaline.  On  boiling  the  largely  diluted  aqueous  solution, 
t  small  quantity  of  oil  is  evolved,  but  the  liquid  again  yields  crystals  on 
evaporation.  Dispolves  b  from  ]0  to  12  pta.  cold,  and  in  any  quantity 
of  hot  water.  Diaeulves  io  alcohol  and  ether  irith  decumpoaition. 
(BoDuLre.) 

Niedlei.  Bonwtre. 

C"H"0*  155     ....     B3-34 SIMS 

N.O      31     ,-.     ]6'66     18-57 

C»H"NaO'  ....  IBe     ....  100-00 

Evpmate  of  Barytn  ia  precipitated  in  crystalline  sphemles  when 
Wyta  water  is  shaken  up  with  eugenic  acid  (or  with  its  aqueous  or 
llo.liolic  solutioQ  :  Briiniug),  while  only  a  small  quantity  remains  in 
wliition.  The  ealt  may  be  obtained  in  white  nacreous  needfes  by  recrys- 
tilliMlion  from  hot  water.  ^Bonastre.)  The  ealt  prepared  from  baryta- 
water  and  eugenio  acid  contains  '27  p.  o.  BaU,  but  after  recrystallisation 
bam  alcobnl,  it  ooutuina  32  p.  c.  BaO.  (Ettling.)  SmelU  and  tsstea  of 
elovia,  (Bonastre.)  It  is  very  stable,  and  may  be  recrvstalliBed  from 
i^teiand  from  alcohol.  (Williams.)  When  moist,  it  absorbs  ctirbonic 
aciil  from  the  air  |,Ettling),  and  turns  brown.  (Briining.)  Dissolves 
•paiingly  in  cold,  and  much  more  freely  in  hot  water.  (Bonaalre.) 
I'or  Uii!  duompoMticia  of  the  barjM-MkIt  bj  dUcilUtioa,  see  page  203. 
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Euffenalf  of  StroTUut.     Obtained  by  boiling  or  Agitating  oil  of  d 
with  strontia  water.     White  itoo'lles,  kas  uacTOoiig  tbun  the  barr^-«ll, 
with  wLicb  tliey  agree  in  other  properties.     (Bonastre.) 

Ei^enale  of  Lime.  Qnicklime  combines  wilU  oil  of  cloves,  formitig* 
aolid,  amorphous  componnd,  which  is  iusuluble  in  ould  and  Bparingl; 
soluble  in  boiling  w^ier.  —  When  nit  of  doves  is  boiled  with  3  pu  of 
lime  and  water,  the  filtered  solution  depii'its  on  evnporfttion  j^luoiA 
crusts,  which  have  a  fiunt  odour  of  clovea,  a  very  ri^putsive  ta«t«,  tad 
are  turned  wine-red,  with  lively  oServescencc,  by  oil  of  vitriol.  I>» 
solves  in  235  pta,  water.     (BoaiuLre.) 

Earjenate  of  Magnolia.     Obtained  by  the  action  of  oil  of  clot 
Icined   niugnesia,  as  a  very  hard,  whil«,   non-cryslnllinQ   m 
which  is  equally  insoluble  in  cold  and  hut  water.     (Bounstre.) 


calcined   niugnesia,  as  a  very  hard,  whil«,   non-cryslnllinQ   composa^ 
'    "       ■  ■  (Sou 

MugmaU  of  Ltud.  Eugenic  acid  forms  with  oxide  of  lead,  ieii 
basic,  and  hypcrbnsio  salts.  (Ettling.)  By  boiling  oxido  of  leftd  with  eil 
of  cloves  and  water  for  three  hours,  a  viecnus,  yellow,  boniogcnMiu  mm 
insoluble  in  water,  is  obtained.  This  when  dried  in  th«  air  IwcMN* 
friable,  and  on  addition  of  sulphuric  acid,  yields  eugenic  acid.  Forainl 
also  by  precipitating  aqnoous  eugenato  of  potash  (from  oil  of  clorea,  tosr- 
Schiniiler,  J/.  Br.  Ateh.  41,  H0)  with  Bubacelate  of  leail.  as  a  thick,  yollo» 
deposit.  (Bona.''tre.)  Hyperbasio  eugenato  of  lead  contains  62  61  p.<- 
PbO.     (Bonastre.) 

FtTTOUi  Eiigmale.  Boiling  aqneous  solution  of  engmate  of  putuk 
or  soda  gives  immediately  with  ferrous  sulphate,  a  magiuu  *luA 
instantly  turns  blue.  (Bonastre.)  Aqueous  ferrous  «ulpbato  gira  h 
reaction  with  oil  of  cloves;  but  with  eugenato  of  ammonia.  barrU.  or 
etrontia,  it  acquires  a  light  lilac-colour ;  with  eugenate  of  potsfh,  h« 
red  to  blue ;  and  with  eugenate  of  soila,  a  violet  or  sreenish-blue  colow. 
(Bonastre.)  By  standing  over  iron  filings  for  34  lionrs,  oil  of  doi* 
acquires  a  pnrple  tint,  without  dissulring  any  of  tb«  iron  (I  Kt.}— 
(Rottschcr,  Jir.  Arvh.  U,  186.) 

CuprU  Bugmate.  Solution  of  cupric  sulphate  precipitntos  aqocav 
engenate  of  soda.  The  precipitate  aggregates  in  a  brown  inara,  sktcii 
when  boiled  for  Half  an  hour,  changes  from  sky-blue  tu  the  ouloar  •f 
verdigris.     (Bonastre.) 

Oil  of  cloves  is  completely  soluble  in  concentrated  netlie  add,  altMi 
and  etArr.  (Bonastre.)  It  is  insoluble  in  acetic  acid  of  ap.  gr.  l'<A 
(Jahn,  N.  Br.  Arch.  66,  I2f).) 


Apptndix  to  Eugenic  Acid. 

1.  PyroUvilic  Acid. 

C"H"0'  =  C»'H'»0*   -t-   Aq  (I). 

iiMERO.    Ann.  I'harm.  5i,  87. 

Preparation.     Pure  dry  olivil  (the  cryalnllinu  reein  of  tho  wilil  eli'»- 
Itm)  is  slowly  distilled  in  a  wlort,  of  which  it  uoenplM  abotit  <—  '^^ 
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till  the  residu&l  black  mass  becma  to  swell  up.  The  pyrolivilic  aoid, 
Tliicli  psases  over  as  an  oil  together  with  water,  is  dissolvi'd  in  ether,  and 
the  solution  is  rtiBlitled  in  n.  Btreaiu  of  dry  carbonic  aoM,  at  a  gn.'hia.\\y 
increa^inj^  temperature.  Etiier,  anil  all  the  water,  first  paEj  over,  then 
the  pure  acifl.  (Cliloride  of  calcium  cannot  be  used  for  drying  the  acid, 
since  it  dis!iolves  therein  and  canuot  afterwards  be  eeparated.) 


Fropertia.  Colourlesa  oil. 
It  baa  an  agreeable  oduur,  anil  1 
lU  aqueouB  eolation  redJcna  liti 


r  than  wuter.     Boila  above  2' 
mJ  eniella  just  like  eugenio  a 
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Drcompoeiiiont.  1.  Turns  brown  00  e3q>naure  to  the  air,  and  after- 
wards aci^uirea  a  reddiah-brown  colour.  —  3,  Tlie  ;)o^MA'aoIution  blackens 
and  becomes  opaque  in  the  air,  owing  to  ilepoaition  uf  carbon.  — 3.  If 
the  eolotion  be  now  decomposed  with  an  acid,  and  the  precipitated  pyro- 
livilic acid  distilled,  a  large  quantity  of  charcoal  reinaina  in  the  residue 
and  the  distillate  has  the  meaa  composition :  68'S)2  p.  c  C,  7'64  H,  and 
S3-440.  —  3.  It  is  converted  by  nitna  acid  into  resin  and  picric  acid.  — 
4.  Redaees  aqaeous  niVi-ctte  o/n/vrf. 

Pyrolivilic  acid  is  very  slightly  soluble  iu  wattr.  It  diaaolves  readily 
in  solution  of  eautUc  potash,  nilhout  yieldinfr  a  crystal  I  isable  salt.  (Tbia 
dietioguiahes  it  front  eugenic  aoid.)  —  It  diasolvea  chloride  of  cakiutn 
and  canBot  again  be  aeparated  therefrom. 

Lead-salt.  Subacetale  of  lead  givea  with  alcoholic  pyrolivilic  acid, 
white  curdy  flakes,  which  become  soft  at  100%  and  melt  to  a  trans- 
parent, pulverisable,  resinous  nia^  ;  they  dissolve  iu  alcohol  but  not  in 
water,  and  are  precipitated  from  the  alcoholic  solution  by  evaporation  or 
by  dilution  with  water.  The  salt  appears  to  vary  greatly  in  composition. 
Prepared  from  the  alcoholic  solution  by  evaporation,  it  contains  57'30 
p.  c.  PbO  i  precipitated  from  the  same  solution  by  water,  53'16  p.  o. 
PbO. 


OUaintd  In  tvaporalioi 


Sobrero. 

30-99     30-59 

3-09     2-99 

8-29 B-89 

57-63     57-63 


^r    Pyrolivilio  acid  dissolvea  readily  in  alcohol  and 

precipitates  the  alcoholic  solution.     The  ethereal  solution, 
evaporate,  deposits  the  acid  iu  oily  dropa. 


C='H"O^.2Pl)0,.,, 


.   100-00     lOOOi 


ether 


Water 

1  left  to 


> 


S.  CamndmiG  Acid. 

C-H»0"(1>- 


AlM«t  30  Hm.  </ doKi  an  JigesUA  in  k 
amcr  TCMd  witk  38  Km-  wucr,  uij  lbs  wbole  t«  fcoilMl  lor  u  boai: 
Tbe  ihrk-brsn  4Moeu«i  i>  pomd  oC  u^  Um  reaiilae  ia  rep«*t«Ar 
boikd  with  fr«ali  ^■■■titws  of  water  till  ifae  Hawd  ia  di>  loBfer  rolonrei 
TIm  uut«d  extnela,  amoontiitg  to  mboat  270  lbs .  are  nxIacMl  bj  erftpo- 
ratioo  to  51 IW^  and  diriiled  into  &an  30  ta  90  pt« ,  eadi  of  which  ii 
mixed  with  cold  Bitric  acid,  and  bested  for  ccTenl  Amja  in  a  torttti 
tc*m1  OB  a  ^»d-tiath.  (If  the  rxtracts  wer«  evxponted  to  a  trnp,  t 
riolent  reaetioa  would  take  idaen  on  treating  tbcn  with  nitric  add  in  th 
cold,  and  a  Uood-red  liqnid  woaM  be  obtained.)  A  liielj  efferTeweDM 
tmnn*,  a  anffoeating  gaa  wbicb  exatea  teara  beinp  evolved,  ti>g«tt>er  iricb 
arbonie  add  and  a  few  nJirooi  haara,  wbite  tbe  liquid.  wbi«b  Mmtaiu  ■ 
lai^  quffltity  of  oxalic  acid,  beeomM  pale  tcII«'  and  depotitf  abaodut 
wbite  flakee.  All  the  gu  ia  oomplctelj  expelled ;  the  liqaid  Glteml  (t^u 
requires  a  long  time);  tlie  reaiiiae  vaabed  «itb  boiling  water;  ami  Ibt 
filtrate  evapon ted.  till  it  deposits  }-eIlow  mirsceous  Uminte,  which  ui 
diaoolred  in  water  and  converted  into  a  leoJ  eall  by  nrecipitalion  with 
acetate  vf  lead.  Tbe  washed  lead-aslt  \e  decomposed  bj  snlpbarellei 
hjrdrogen,  and  the  rolalion  is  decolorised  with  animal^cbareoal  and  ■*>■ 
poraled,  wherenpon  tlozzlin?  wbite  crystals  of  tbe  acid  are  depuuiaJ- 
One  pound  of  cloves  yields  about  2  graioa  of  crude  acid. 

J'ropertiei.     Brilliant,  colonrless,  mieaceooa  lamioK. 
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Deftimpoiilioni.     1.  Healal  in  a  tett-tobe,  it  melt*,  I'irea  off  fi 
BinelliDg  liLe  burnl  ED;^r,  and  yields  yelli>w  drops  of  oil.  —  S.  It  u 
altorked   by  cold  oil  of  rilriol;  bat  chars  on  application  of  heal,  4 
erolntioD  of  nulphurous  acid. 

Combinaliont.     losoluble  in  cold,  Epariiigly  solablu  in  boiling  n 
Cumbinea   with    bases,    formint.'    Baltt.       Their    fonnnla,   a 
lo    Mu'pmit    and    Danson,    i„  C"H"0».MO,   and   therefore 
C~il"MO*',HO.     The  acid  dissolvca  in  ammonii  nnd  in  catufw  f 
Its  moderately  dilute  aulutiou  (in  amniunia  t   Kr.)  produces  with  wlaUi 
mlla  of  baryta,  tlrontia,   and   lime,   Iranifparent  K^Utinons    precipitaM 
which  canse  the  aolutions  to  eolidify.     U  gives  witu  salts  of  Itrt.f  n  vhiu. 
transparent,  gelatinoas  nrecipiutte  ;  wilh/rrnitM  m//i,  wblt>^;  "i'    - 
taltt,  brielit  yellow  ;  Willi  cuprie  tall*,  green  ;  and  witii  tUvrr  <,. 
flake*.     The  pr«aipilale«  occupy  an  exceedingly  muaU  aptum  «i^i  — . 
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have  been  driwi,  and  then  reaemble  laminie  of  mica.  They  dissolve  with 
turbidity  in  dilute  liydrochloric  or  nitric  a^id,  oxcept  the  Icod-ealt,  which 
gives  a  clear  litiuid. 

Cnrmii/tUaU  of  Barj/ta.  An  equal  nnmber  of  atoms  of  carmufellic 
acid  and  acclnle  of  bury tn,  arc  dissolved  in  water  ;  the  mixed  solutions 
are  cvaponited  to  ilrynesa  ;  and  the  reaidue  ih  exhuueted  with  water,  and 
dried  oQ  a  poroua  life  over  oil  of  vitriol.  —  The  precipitate  nblaJned  by 
throwing  down  nitrate  of  baryta  with  cannnfellio  acid,  cannot  after  dry- 
ing be  scparaTeil  from  the  filter. 

Barely  aoluble  in  water,  abundantly  in  hydrochloric  and  nitric  acid. 

CalatiaiinH  according  to  MHSfirall 

4-  Oantan.  Muspntt  U  DsDMn. 

CH^CV'  120        ...     Pl-59 

B»0         rC-5     ,        15-41 1580 


WCarmtd'eUate  c^  Lead.     Vrepared  like  the  baryta-salt.     Il  is 
"ihiMo  in  water,  but  dissolves  in  nitric  ocid. 

Catculation  according  la  Munprall 

Il  Danren.  Maapratt  &  Dunson. 

CH^'O*  420     ,..,     78-95 

PbO iia     ...    2105    ao-fir 

C>*ti'HJ^,PW>  ....  532     ..,.   100-00 
'  Carmufellic  acid  ia  ineolubU-  in  alcohol  and  in  elker. 
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on  of  Clova.  [Geicuiziielkenol.)  —  From  the  buds  or  Qower  stalks 
«f  Eugenia  raryophyllata.  100  pts.  of  cloves  yield  from  H-S  to 
S8pt8.of  oilfCnmp,  J»ha,iV.£r.ArcU-e6,  129  j  Zeliet.  ^^.  JaJirb.  Fha,-m. 
1,  93)  ;  while  the  same  quantity  of  stalks  gives  only  4  pts.  (Van  Heea, 
y.  Br.  Arch.  69,  41.)  The  oil  does  not  pass  over  completely  till  the 
diatilluUon  has  been  continued  for  a  lon^'  time.  Colourlesa  and  Lrana- 
pveat;  odour  burning,  pecnliar;  tosto  itharp,  biting  and  warm.  Does 
not  Bolidify  at  —  25°.  (Boniuitre)  Deposits  camphor  in  the  cold. 
(Bizio.)  Sp.  (fr.  =  1-034  (Lewis)  ;  of  the  commermi  oil,  1-055,  of  that 
nrcparod  by  Bonastre,  1-061  (Bonastre)  j  lietwecn  1033  and  1040  (Van 
Hees)  ;  between  1-046  and  1-058.  The  first  portion  of  the  distillate  is 
lighter  than  the  succeeding  prodnctB,  ao  tliat  by  fractional  distillation 
oUs  of  sp.  gr.  0-9.1  and  r076  may  be  oblaincd.  (Jahn.)  Prepared 
from  clove  stalks  it  has  a  diSerent  odour,  and  a  sp.  gr.  I '049  (Van 
Hces,  J'harvi.  CcrUr.  1 847,  380)  ;  it  then  has  a  peculiar  odour,  like 
cabb«ige,  and  its  sp.  gr.  ia  ro5).  (Jafan.)  It  is  a  mixture  of  neutral  oil 
ofolovM  and  eugenic  acid  {p.  202.)  (Ettling),  of  the  first  of  which  the 
earlier  portions  of  the  distillate,  ns  well  as  the  oil  from  clove-atalka, 
contain  u  largiT  quantity.  (Jahn.)  Contains  73'Ct  p.  c.  C,  S'15  H,  1 
■8-25  0.     (Ettling.) 


21n  APPINDIX    TO   IIGEMC  ACID. 

t.     on  c-r  CiJtrijih.'K-i'i'at'et  /nm  Ceylon,     Obtuned  aeeoiding  U 
Pereira.  hj  hi^T'zt^iIzlz  c:i.Lanion  leave?  in  sea- water.  &nd  sabmitting  tki 


T  }-:  Lis-h  or  ammonia  into  a  batteiy  crfitel- 
line  mas?.  It  is  a  siixiure  -.-:  Wi.r'r^c  acid,  eo^renic  acid,  and  a  hjdx^ 
carkm  C"  H"*.  —  SicLl.-n-e.  J?....  J'li^r,.  i«5,  103.) 

Bv  iresiiiLij  -11  ■.-:  ciaiiin;  3->-^^t:■^  with  excess  of  aqneons  potnh, 
decant i:: J  tLe  uiii:»:lvei  oil.  ;rr:it!Eg  it  with  fra;^ent8  of  cautie 
p-.'iasL.  tLen  wiih  cLl.rlie  of  ca:o:um.  and  finally  reclihring  it  ofW 
poia»>ium.  the  hyir^.rart-oa  :*  vb:aised  as  a  colourless  oil  which  stiOBglr 


c.  PiTiient'y^:,iL  S^.i'^.'tftr:-!.  — Obtained  from  the  fruit  of  ifgrrtei 
pim-^nta.  The  T-.-«is  vieid  10  |».  c.  the  seeds  5  p.  c.  oiL  (Bonastit^ 
J.  Ph-j.'ui.  11.  IS 7.'  The  wL'.le  fruii  yields  10  p.  c.  oil  (Braconnoft\ 
2-34  p.  c.  of  sp.  ZT.  1  03.  Jahn,  «V.  Br.  Arch,  66,  155.)  CoIoarleM  or 
pale-yellow  :  it  has  a  m<ire  agreeable  smell  and  taste  than  oil  of  cIotm 
'Voiirtcl).  less  ajreeal-Ie  iBuua«:rtrs  and  slightly  repalsire,  reeallioff 
that  of  Jfyriuy  iowhiun'f.  Jt  refracts  liirht  powerfally.  When  pound 
into  water,  it  &epar.it':«  into  two  }H*rtions.  one  of  which  doata  while  tk 
other  (inks.  (Jahn.^  Becomes  dark  yellow  by  keeping.  (VoigteL) 
With  4tb  iu  bulk  of  nitric  aci'Ij  it  immediately  tarns  dark  red,  vitk 
effervescence,  and  furms  a  yellowish  red  sidution,  the  coloar  of  which  ii 
rendered  more  intense  bv  ammonia.  (Bunastre.)  With  ot7  of  tiind, 
nitrx':  acid,  and  i-.-Unr  it  l*eh:ivcs  like  oil  of  cloves.  Freshly  distilled,  it 
will  not  mix  with  amuiouia.  but  after  standing  in  contact  with  it  for 
ei:;lit  days,  it  is  c>.*n verted  into  a  c«dourles5  crystalline  maiss.  (Jahn) 
According  to  Bonastre,  ic  fvnr.s  with  •■'\'fr'i>  the  same  solid  compounds  w 
oil  of  cloves.  {J.  rh'irui.  13.  466.  It  mixes  with  an  eijual  quaotitjof 
cauotii-  |M>ta>li-loy,  thereby  d-^velopiug  heal  and  becoming  tarbid  ;  afK^ 
wanls  the  liquid  becmos  ^iiite  clear  and  viscid,  but  on  cooling  it  does 
not  Mjlidifv  in  crvsials,  even  on  s  tan  din::,  and  on  addition  of  water  if 
partly  precipitated  uiicbange^l.  while  a  re^in  remains  in  conibioatioi 
with  the  potash.  (Jahn.)  Dissolves  completely  in  alcohol  and  ethcf. 
(Bonastre.) 

< /.  1  Vti t  iV-r  '# i7  0 1  th  c  B ra : Hi-  ni  CI"  re  -cin  n ti  m  on .  Obtai  netl  from  Pfrtti 
cart/opftt/llattt.  (Marliu,<.)  Heavier  than  water,  bright  yellow,  smelh 
like  tiil  of  clove*,  but  less  a^-rcvubly.  Taste  burning,  like  cloves.  Buru 
with  a  briirht  tlaine,  dop«>siiting  much  cbarctal.  It  takes  tire  with/K«»»^ 
nitric  nciif.  Forni>  with  Ir^-jf.  conii»ounds  which  are  partly  cn"*iil* 
livable,  but  can  never  be  obtai neii  neutral.  Aculs  precipitate  the  oil 
uncban;;ed.  The  CMiiiiM>unds  with  ainm-'nia,  ;)^»^n«/l,  and  «xAi  are  cnr»- 
tallisable,  but  the  /tMr-CMiiipouiid  is  not.  Readily  stdublc  in  a/c<fhoif  froa 
which  it  is  precipitated  by  water. 

t.  ViilatiU  oil  of  C'tn^lht  nJba.  By  distilling  white  cinnamon,  tW 
bark  i}{  c*tntlla  alba,  with  water  and  roh«)b;iting  the  distillate,  0'94  p-^* 
of  oil  are  obtained.  This  in  contact  with  a«|ueous  |>otash  part#  vith 
"Mgeuic  acid,  and  on  Inking  distilleil  after  several  days,  yields  first  ■  lar|^ 
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quantity  of  oil  which  floats  on  water  (a  and  b),  then  a  small  quantity  of 
oil  hearier  than  water  (c),  while  half  resinised  oil  floats  on  the  potash- 
ley  which  contains  eugenate  of  potash  in  solution.  The  lighter  oil  has  a 
strong  aromatic  odour,  like  oil  of  cajeput,  and  boils  between  1 80°  and 
245°;  and  by  fractional  distillation  a  first  portion  (d)  is  obtained  at 
180°,  containing  75*25  p.  c.  C,  11*28  H,  and  13*46  0.  (If  this  be  again 
fractionally  and  very  slowly  discillod,  a  portion  boiling  at  166°  (oa) 
ia  obtained,  yielding  79*11  p.  c.  C,  10-64  H,  and  9  25  0.  On  further 
distilling  the  lighter  oil,  an  oil  (6)  is  finally  obtained  of  sp.  gr.  0*941,  and 
boiling  at  245°.  It  conUins  80*54  p.  c.  C,  1077  H,  and  8*69  0.  The 
oil  (e)  heavier  than  water  does  not  combine  with  potash,  and  contains 
73-7  p.  c.  C,  10*7  H,  and  15*6  0.  (W.  Meyer  &  v.  Reiche,  Ann.  Pharm. 
47,  234.)  Hence  the  oil  of  canella  alba  is  a  mixture  of  eugenic  acid, 
eajepat  oil,  and  an  oxygenated  oil.     (Wbhler.) 


Eugenate  of  Ethyl. 

(?*H"0*  =  C*H»0,C«>H"Ol 

Cahours.  (1858.)  Campt  rend.  46,  220;  Ann.  Pharm.  103,  265;  J.pr. 
GheuL  73,  259;  more  detailed,  iV.  Ann.  Chim.  Phys.  52,  189 ;  Anin, 
Pkarm.  108,  323. 

Nelienvinetier,  Eugen&thyl  (Gm.).     Nelkennurea  Aeihyl.     Eugenic  ether, 

Fwmaiion  and  Preparation.  By  acting  on  eugenate  of  potash  with 
iodide  of  ethyl  in  a  sealed  tube.  The  product  is  washed  with  dilute 
i^eous  alkali^  dried  over  chloride  of  calcium,  and  rectified. 

Properties,  Colourless  oil,  boiling  at  about  240°.  It  has  an 
uomatic  odour,  slightly  resembling  that  of  cloves.     Neutral. 


1 

1 

'                                24  C  144 

16  H 16 

....     75-00     ... 

....     8-;^3    ... 

...     1667     ... 

Cahonrs. 

74-82 

8  40 

4  O  32 

16-78 

C<H*0,C»H»C>'   ....  192 

....  10000     ... 

10000 

It  is  violently  attacked  by  broviine,  chlorine,  or  fuming  7iitric  acid, 
yielding  a  viscid  product. 

Insoluble  in  waier.    Readily  soluble  in  alcohol  and  etiier. 


Benzo-eugenic  Anhydride. 

Q34Hi«o«  =  C"H»0»,C^H"0'. 

Cahoubs.     (1858.)     N.  Ann.  Chim.  Phy$.  52,  189;  Ann,  Pliarm.  108, 
321. 

Benzoate  qf  Euyengl,  Eugenate  of  Benzoyl,  Benzeugenyl,  Benzoe-NelkeniHure" 
Anky^rid. 

Preparation.     Chloride  of  benzoyl  is  heated  with  eugenic  acid  as 
long  as  hydrochloric  acid  continues  to  be  evolved,  and  until  the  nias8> 
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which  at  first  was  viscous  and  dark  brown,  has  become  bright  browniik- 
yellow.  It  is  then  left  to  cool  in  a  stoppered  vessel.  The  next  daj 
concentrated  solution  of  potash  is  added  to  the  mass  (which  Boinetimem 
still  fluid,  sometimes  solidified  in  crystals),  whereupon  it  solidifies,  ted 
is  washed  with  water,  pressed  between  blotting  paper  and  cryetaUiflri 
from  boiling  alcohol. 

Pixtperties.      Colon rless  needles,   bright   amber- coloured   when  Ml 
quite  pure^  melting  between  50°  and  bS°y  and  boiling  aboYO  360°. 


34  C  

16  H 

.  204 
.     16 

.     48 

....     76-12     ... 

....            0   91          ..< 

....     17-91     ... 

Cahoiin. 
mean. 

75-72 

6-06 

6  O  

18-22 

C"HH>\C«H»0' 

.  268 

...  100  00     ... 

10000 

It  is  violently  attacked  by  bromine  and  by  nitric  acid.  It  is  not 
afTected  by  colcf  or  boiling  aqueous  potash,  but  is  resolved  by  solid 
hydrate  of  potash  into  benzoate  and  eugenate  of  potash. 

Insoluble  in  cold  and  boiling  wat^r.  Dissolves  in  boiling  aleokolni 
in  ether. 


Toluo-eugenic  Anhydride. 

Caiiovks.     (1858.)     .V.  Ann.  Chim.  Phys.  52,  189;  Ann.  Pkarm.  10?, 
3J2. 

7>»/N«/f  qf  Kuytnyl,  EHi;enate  of    Tohiyl,    Tuluemgenyl   Tb/vy/.AVttflMAw- 
Anh^dritl, 

ObtainiHl  and  puritlod  in  the  same  way  as  benzo-engcnic  acid,  bj  tW 
notion  of  chloride  of  loluvl  ^C'CIHH)")  on  I'u^^cnic  acid. 
NiHHilos  rosouiMing  tlu^«  of  bonzo-eugonic  anhydride. 


Caboun. 

mran. 

sr.  c 

216 

...     76-59 

7689 

!.»*  II   

IS 

....       6  38 

6-4U 

6  O      

4S 

..     1703 

17-13 

r«  ii'o».t'*H"o» 

.l^.* 

.   lOOOO 

100-00 

lli^atod  with  fr;)>:mont(«  of  (\i\tstir  p-^tash,  it  is  resolved  into  tolult 
and  cMi^iMuito  of  potash. 

ln«i»lublo  in  trii/cr.  Di:>iHilve«  somewhat  readily  in  boiling  alooM 
•till  mon«  in  ether. 
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Aniso-engenic  Anhydride. 

C"H>W  =  C"H'0*,C*N"0». 

Cahours.     (1858.)    N.  Ann,  Chim.  Phys.  52,  189;  Ann.  Pharm.  108, 
323. 

AniMie  qf  Bugenylf  Eugenate  qf  AnUyl,  Anueugenyl,  Ani*-NelJkeiudwe- 
Ankjfdrid, 

Chloride  of  anisyl  acts  on  eugenic  acid  in  the  same  way  as  chloride 
of  benioyl,  and  yields  a  crjst^lisable  product,  insoluble  in  aqueous 
potash,  and  bearing  the  same  relation  to  anisic  acid,  as  benzo-engenio 
anhydride  to  benzoic  acid. 


Cmnino-engenic  Anhydride. 

C«H»0«  =  C«»H"0»,(^H"0'. 

Cahodrs.    Compt  rend.  46,  220;  Ann.  Pharm.  105,  263;  more  detaile 
N.  Ann.  Chim,  Phys.  52,  205;  Ann.  Pharm.  108,  323. 

OnUnaie  qf  Eugenyl,  Bugenate  qf  Cumyl,  Cumeugenyl,    Cumin' NelkeruUure, 
Mfdrid. 

Formation  and  Preparation  Chloride  of  cumyl  does  not  act  upon 
ei^enic  acid  in  the  cold,  but  on  heating,  abundant  vapours  of  hydrochloric 
leid  are  evolved,  while  the  mixture  becomes  coloured  and  thickens. 
When  the  evolution  of  hydrochloric  acid  has  ceased,  and  the  mixtnre  has 
become  light  brown  and  liquid,  it  is  left  to  cool,  and  the  excess  of 
oogenic  acid  or  of  chloride  of  cuniyl  is  removed  with  concentrated 
potash-solution,  whereupon  the  product  solidifies  in  crystals.  These  are 
washed  with  water,  pressed  between  blotting  paper,  and  recrystallised 
from  boiling  alcohol. 

Properties.  Colourless,  highly  brilliant  tablets,  which  melt  at  a 
l^tle  heat  and  volatilise  when  heated  above  400°. 


40  C  

22  H  

240     ....     77-42     .. 

22    ....      7-oy    .. 

Cahoura. 

77-11 

7-14 

6  O 

48     ....     15-49     ... 

15-75 

C?*H"0',C»H»0» 310     ....  10000     lOO'OO 

Isomeric  with  cuminic  anhydride. 

Decompositions.  Decomposed  by  oil  of  vitriol  in  the  same  way  as  by 
CtQstic  potash  (vid.  inf.).  — 2.  Not  affected  by  boiling  hydrochloric  acid, 
•*3.  It  is  violently  attacked  by  fuming  nitric  acid,  being  converted  into 
»  Tiscid,  reddish  yellow  resin  and  a  crystalline  body.  —  4.  It  is  not 
effected  by  boiling  potash -solution,  but  caustic  potash  in  fusion  decom- 
P<Me8  it  into  cuminate  and  eugenate  of  potash. 


CHLORINE-NUCLEUS   C^IH". 


Hydrobromate  of  Bromo-cymene. 

CBr'H"  =  C-BrH",HBr(i). 

SiEvEKiNG.      (1857.)      DUtei-l.  iiUr  Cuminol  aitd  Ci/mfn.  Golt,  I857i 
abetr.  Ann.  Fka>-m.  106,  2G1. 

Bronidf  of  Cgmgl  and  Hydrogrti,  CymylbromHr. 
FiyrmalioH  (p.  196). 

Bromine  \s  droppeil  into  water,  on  which  cymene  6oata,  as  long  a 
the  colour  of  the  bromine  wintinuea  to  disappear,  and  the  product  | 
washed  alteruatoly  with  acjueous  carbuoate  of  soda  and  wat«r,  n 
dried  over  oil  of  vitriol. 

Colourless  oil,  henvier  than  water. 

It  canoot  be  distilled  without  decoiupoBition.  By  prolonged  builfal 
with  alcoholio  potaaA,  it  parts  with  all  its  bromine,  being  convened  JM 
an  oil  resembling  cymene. 


ChhriTie-nueleiu  C^IH". 

Hydrochlorate  of  Ghlorocymene. 

C»C1MI'*  =  C'^1H",HCI1)). 


Cnvihioland  Cj/men.  OiitL   1859 


SlBTEKtNQ.     (1857.)      Diufrt.  Hbtr 
»bstr.  Jnn.  Pham.  lOfl,  261. 

ChloHie  Iff  Cymft  and  Hgdnyfti.  (^mylehleilir. 
Formalim  [p.  188). 

Chlorine  is  pssiied  into  water,  upoD  wliob  cymene  Bonta,  till  t 
latter  sinks,  The  product  is  washed  with  aiiueous  carbonate  of  soiU  ■ 
water  and  dried  orer  oil  of  vitriol. 

Limpid  oil,  containing  34,  41  p.  c.  CI  (C"H"CI'  =  3434  CI). 

It  tnros  yellow  by  keeping  and  evolves  hydrocliloric  acid.     I 
not  be  distilled  without  decomposition.     It  is  not  farther  acted  on  I 
thimifie.     Bewmes  lul  with/uwiinjj  tiilj'hvric  acUl,  evolves  hydrocUtfj 
acid,  tnrna  brownisli-red  and  forms  eulphocymenic  acid.     Heated  1 
alcoholic  amruoniit,  it  doposila  chloride  of  snimonium.     Boiled  « 
hotic  potathy  it  turns  red,  deposits  chloride  of  potassium,  und  is  c 
into  an  oil,  which  is  separable  by  water,  and  when  distiUed  p«w«  o 
colourless  at  6nit,  then  eolouredi  evolves  hydruobloric  add,  and  Ihvo*  a 
residue  of  charcoal.     The  distillnte,  after  standing  over  hydrate  of  lime, 
distils  between  ITu^and  330\*till  conlulm-  from  10  to  l^fi  ji.C- cbloriM, 
and  baa  an  aromatic  odour. 

Hydrochlorate  of  chlorocyineno  do(!s  not  dissolve  in  wvffr,  and  hat 
(lightly  in  aleokol. 
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Oxybromine^uclem  C^Br*H*0'. 

Terbromanethol. 

Cahours.  (1840.)  Rev.  sclent.  1840,  342;  J,  pr,  Chem.  22,  58;  more 
fully,  N.  Ann,  Chim,  Phi/s.  2,  279  ;  J.  pr,  Cliem,  24,  337  ;  Ann. 
Pharm.  41,  56. 

BromanUol,  BromanitaL 
Formation  (p.  194). 

Preparation.  Bromine  is  gradually  dropped  upon  anise -camphor,  till 
a  slight  excess  has  been  added,  and  the  mixture  is  allowed  to  solidify. 
A  brominated  oil  is  then  extracted  by  small  quantities  of  ether,  and 
the  residue  is  dissolved  in  boiling  ether,  and  left  to  crystallise.  The 
crystals  thus  obtained  are  still  contaminated  with  a  small  quantity  of  oil; 
they  are  therefore  pressed  between  blotting-paper  and  recrystallised  from 
ether. 

Properties.  Rather  large,  colourless,  highly  brilliant  crystals,  which 
crack  between  the  teeth.     Inodorous. 

Cahoara. 
Crystals.  mean. 

20  C  120  ....     31-17     31-52 

3  Br 240  ....  62-38 

9  H 9  ....       2-34     2G6 

2  O 16  ....  4-16 

C»BrH»03    385     ...    10000 

It  is  slightly  decomposed  by  heat  at  100°,  and  completely  on  distilla- 
tion, with  evolution  of  hydrobromic  acid.  It  is  not  further  acted  upon 
by  bromine. 

losoluble  in  water,  slightly  soluble  in  alcohol,  more  so  in  ether. 


Oxychloi-ine-nucleus  C^^CPH^O*. 

Terchloranethol. 

C^CPH'O^ 

Cahours.  (1840.)  Bev.  sclent.  \M(},ZA2\  J.  pr.  Chem.  22,  bH.  In  detail. 
N,  Ann.  Chim.  Phyt.  2,  281  ;  J.  pr.  Chem.  24,  337  ;  Ann.  Pharm, 
41,  56. 

Chloranuol,  ChloranUah 

Fbrmation  {ip.  194). 

Only  once  obtained  by  the  not  too  prolonged  Jiction  of  dry  chlorine 
OD  anise-camphor. 

In  the  cold  it  is  a  colourless  syrup,  which  becomes  more  liquid  when 
heated;  and  decomposes  completely  when  distilled,  evolving  hydrochloric 
acid  and  leaving  a  residue  of  carbon. 
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20  C   120-0  ....     47-71  47*72 

3  CI 106  o  ....     42-34  41-92 

9  H     9-0  ..        3-i7  3  66 

2  O  ICO  6-3S  6-70 

0>'Ci»H>0= 2ol-5  ..^100-00  10000 


Appendix  to  Ttrddoran^hol. 

Chloride  of  DraconyL 

Cahours.     X.  Ann.  Ckim.  Phys.  2,  282. 

Laurent.     Her.  fdent.  1842,  5;  /.  pr.  Chem.  27,  247. 

VUrtimkal^nrh^ftkiorieB  Anetkoi.     (Gm.^ 
Fbrmatitm  (p.  194"^. 

Preparation.  Auise-camphor  (oil  of  tamgon,  I^orent,)  is  acted  vpw 
at  a  moderate  heat  for  a  long  time  by  chlorine  gaa,  till  all  action  km 
ceased.     (Cahour?.) 

Colonrleset,  semiflaid«  Tisdd  and  glntinons  mass  (CahooTB)  of  the  coo- 

■iatence  of  turpentine.     (Laurent.) 

Caboan.       Laurent. 

20    C      -         .1200  39-63     39-9»    «-     39*90 

44  CI    KS9-7  ..     52-61     52-14 

7|  H    7-5  2-47      275     ....       3*50 

2    O    160  5-29       518 

C-H'H:.":lV      ...    .  50.i-2  ICO  I'O  lOO'OC 

Tht  covTAsyjxTxd  fr.'zs  oil  of  wm^-*::  iat^iifatM  St  Lanrrnt.  has  aocordinf  to  Ub. 
tke  fonruU  C^  i-"H  W,  aocorx!  nc  t!^  GerLaric.  :.<.'iup5  CKl«H»0*  (7Va7r  S.3S€)V 

Dccompo:^^::  Vv  di^tlilailvn  C?.bour«'.  acJ  (^vben  preiiared  from  o3 
of  tarragoiO  evolves  hvdrwh!«  rio  acid  at*]  vai»'Ur»  of  a  very  thick  o3t 
while  a  ^rall  «)uai«:;ty  <(  e.irK>r.  :^  h-:*!.  iLaart^ut.)  It  h  attacked  bj 
Uiiling  aUvhoIic  ]1•t.l^b.  Thr  .'il  :Lu?  oLaB;:ed.  uliich  is  still  renr  thick. 
conuius  42  \i  p.  c.  C.  and  o  4  H  :  accunlio^  to  Laun-nt  =  C^PH'V; 
according  to  Gerhardt,  it  perha;^  di tiers  from  the  preceding  by  eontaiabif 
less  hvdritchlonc  acid. 


Nitrocymene. 

C»NK  '0»  =  C-XH'. 
Barlow.     ,IS55.^     Ahh,  P'-.i'-*.  i^<.  24?. 

Firmth-*^    p.  15-'. 


pFYf\tn:(iK^H.     Cyuieue  which  hA?  Uvii  %>olo.l  by  a  freexing  miits'' 
4i»|«pe«l  inii«  fumin;;  nitric  :ic!-i.   iikevij^^  carefully  cooled,  till  tkf 
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'wbole  has  become  green  and  thick  ;  it  is  then  poured  into  cold  water, 
and  the  nitrocymene,  which  is  precipitated  as  a  red  oil,  is  washed  first 
with  water  and  then  with  aqueous  carbonate  of  soda. 

Properties,    Reddish   brown,   transparent  oil,   heavier  than  water. 

Permanent  in  the  air.  Prepared  from  cymene  a  (=  nitrocymene  a)  it  is  bright 
yellow  and  lighter  than  water. 

Decompositions.  1.  It  is  decomposed  by  distillation  with  water ;  on 
the  water  which  distils  over  there  floats  a  neutral  oil  which  has  the  pro- 
perties of  cymene  o,  and  is  converted  into  a-  nitrocymene  by  cooled 
fuming  nitric  acid.  —  2.  When  nitrocymene  is  added  to  a  paste  of  iron 
flings  and  acetic  acid,  heat  is  developed.  If  the  whole  be  distilled, 
after  the  reaction  has  terminated,  a  distillate  is  obtained  which,  by  treat- 
ment with  hydrochloric  acid,  is  resolved  into  oymidiue,  which  dissolves, 
and  an  insoluble  oil,  a-  cymene. 


NUro^udeus,  C»X'H»*. 

Binitrocymene. 

Kbaut.     Ann,  Pharm,  92,  70. 

JHnitrocymol, 

Cymene  is  cautiously  dropped  into  nitrosulphnric  acid  as  long  as  it 
continues  to  dissolve ;  the  whole  is  then  heated  for  some  time  to  50'', 
and,  after  standing  for  two  days,  is  diluted  with  a  large  quantity  of  water, 
whereupon  a  brown,  slowly  solidifying  oil  is  precipitated.  On  dissolving 
this  oil  in  boiling  alcohol,  and  leaving  the  solution  to  cool,  drops  of  oil 
are  first  deposited,  and  on  the  removal  of  these,  the  liquid  yields  crystals 
of  binitrocymene  by  evaporation. 

Colourless,  rhombic  tables.  Melts  at  54°,  and  solidifies  for  the  most 
part  at  43°. 

Kraut. 
mean. 

20  C  120  ....     53-57     52-76 

2  N 28  ....  12-50 

12  H 12  ....       5-3«     5-66 

8  0 64  ....  28-57 

C»X'H«    224     ....  100-00 

Dissolves  in  alcohol  and  in  ether,  and  is  deposited  from  saturated 
solutions  as  an  oil. 
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Oxyniiro-nucleus,  C»X»H*W. 

Binitranisoin. 

Caiiours.     (1841.)     ^V.  Ann.  Chim.  Phys,  2,  301. 
Nitranitide. 

Formation  and  Pirjxirati'm.  1.  Formed  when  anise-campbor  v 
heated  with  fumin>^  nitric  acid,  the  reaction  being  attended  with  conrideralile 
development  of  heat,  an«i  evolation  of  nitrous  fanicd  ;  the  product,  how- 
erer,  cannot  be  purified,  since  no  solution  of  it  can  be  made.  —  2.  Aii- 
8oTn  is  dissolved  in  fuming  nitric  acid,  the  solution  is  precipitated  bj 
pouring  it  into  water,  and  the  white  pulverulent  deposit  is  thoroogUj 
washed.     (Kraut.) 

Snow-white,  highly  electric  powder.  (Kraut.)  Yellow  resin,  meltinit 
at  about  100^  and  decomposing  completely  when  distilled.  BoiM 
with  concentrated  caustic  alkali,  it  evolves  a  large  quantity  of  ammonii, 
dissolves  and  forms  a  black,  humus-like  acid,  viz.,  melaoisic  acid,  which 
remains  combined  with  the  alkali. 


20  C 

2N 

10  11 

10  O 


Cahoars. 

Knot. 

mean. 

at  100*. 

120     .. 

..     50-35     ... 

62-38     .... 

50-91 

23     .. 

..     11-87     ... 

11-25 

10     .. 

4-19     ... 

4-54     .... 

4*49 

80     .. 

..     33-59     ... 

31-83 

lTa'Xni»"0=    238     ....  10000     lOO'OO 

It  gave  too  much  carboiif  because  it  contained  anethol  (Cahoara). 

-4rc)-wMc^<'M3,C»NH". 

Cymidine. 

C»NIP»  =  C»NH»H». 

J.  Harlow.  (185.5.)  Ann.  Pharm.  98,  253.  —  Notice  of  resnlts :  PM. 
Maq.  J.  10,  454;  Chan.  Gaz.  18')5,  31,9;  J.  pr.  Chan.  66,  341; 
Chan.  Cnifr.  IS5«,  48;  Instit.  1856,  163. 

Formation  aw f  ]V^ft*tration.  (Comp.  p.  217.)  Nitrocymene  is  »«WeJ 
to  a  thick  panto  of  acotic  aoid  and  iron  tilings,  whereby  heat  i*  in- 
modiiitoly  dcvolopeil.  The  whole  is  then  di.stilleil  (after  nupersatanitu'D 
with  niuMtic  Hi>da,  Kr.  i\  and  a  very  complicatc<l  pro<iuct  is  obtainfil. 
from  which  tho  cymiJino  \s  oxtractod  by  hydn»chloric  aci«l.  The  cymi- 
dino,  afior  X\\v  portion  insoluble  in  hydroi'hh»rio  acid  lian  lioen  remoToi. 
JH  prori]»itute«l  from  tho  Hohition  by  caustic  ^«o<ia,  and  extracted  wilii 
rlher  On  dihtiHiiijr  «>ir  tho  other,  the  product  romains  in  the  retort  w« 
brown  oil,  whioh  in  purified  by  distilhition  in  a  stream  of  hydrogen. 

Proftfi'fies.     Vellow.    inodorous   oil,   lN>iIinir   a!>oHt    250"*.     Neutral 
tar  than  water. 
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ritions.  It  is  not  affected  by  iodine,  and  but  very  eliglilly 
hy  bi-omCne.  It  is  violently  attacked  aiid  dissolved  by  nifjw  acid ;  soda 
separates  from  tbe  solntion  a  Bemi-BoHd  aubstauco.  Becotnes  eiigbtly 
wann  willi  chlorUle  of  cyanogeit,  and  forms  a  base,  probably  homo- 
logous witb  inelaniline.  This  is  precipitated  by  adding  canstic  soda  to 
tbe  aolnlion  obtained  by  boiling  the  mass  with  water.  With  chloride  of 
benzoyl,  it  furmB  with  evolution  of  beat,  crystals,  probably  consisting  of 
ben  loy  I  cy  m  idid  e. 

tVombifMtUmii.     Cyinidine  dissolves  eparingly  in  tonUr.  and  forms  »aUa 
ti  acids. 
8u 
lid 


I  Sttfphale  of  Cyviidine,     While  crystalline  salt,  soluble  in  water. 


t  Sydroehlorate  of  Ci/midijie.  Strong  hydrochloric  acid  forms  with 
^rnidine  white  clouds  and  an  oil  lighter  than  water,  which  eolidi6es  in 
erystals  by  evaporation  or  agitation,  Tuma  pinewood  ;yeltow.  Its 
salutioa  dyes  the  skin  red.  It  is  not  coloured  by  chloride  of  lime. 
Contains  19  fiS  p.  c.  HCl,  corresponding  to  the  formula  C"NH",HCI  {by 
calculation  =  19-72  p.  a  HCl. 

With  terehloride  of  rf old,  cymidine  forms  a  yellow,  crystalline  salt, 
sparingly  soluble  in  water. 

C/ilx-roplatinaU  of  Cymidine.  Aqueous  solution  of  tydrochlorate  of 
cymtdine  yields  wttb  platinic  chloride  a  yellow  precipitate  which  die- 
eolves  sparingly  in  water,  bnt  sbundantty  in  alcohol  and  especially  in  ether. 


27-79     27-64 


C»^H"Cl,PtCl'    3552      .       1(10-00 

Prepared  from  a-  nitrocymeDe  (»   cbloroplatiiiatc  of  a-  cymidine).  i 


'   Oxalate  of  Cymidine.     White,  crystalline  s; 
k  Cymidine  dissolves  readily  in  alcohol  and  ii 


Aio-nudeus  CN'H". 


NicotinG. 
C*'N'H"  =  C"'N'H",H', 


BLT  8t  Reimann.      Maff.    Pharm.  24,  3138;   further,  IB, 
presented  as  a  prize  essay  to  the  Medical  Faculty  of  Heidelberg, 
in   1828. 

0.  Henbt  4  BoUTRON-CiiAiiLARD,  J.  Pltintn.  22,  G89;  J.  pr.  Ckem. 
10,  20111. 

LiEBiG  &  Gail.     Ann.  Pharm.  IS,  ee. 
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Obtioosa.     Ann.  Pharm.  4\,ili.  ^^^^^^ 

BAnRAL.     Compt.    rend.    14,   224 ;    in    detail.   JV.   Ann.  Chim.    Pkp:. 

7,15!;  J.pi-.Ohem  26.49;  Ann.  Fharm  44,281.  —  Qmipt.  rmd.  24. 

218;  J.  pr.  Cltrm.  41.  466;  more  fully,  N.  Ann.  Chim.  Php».  20,  846. 
MELflKNB.     ,V.  Ann.  Chim.  rhyt.  9,  485;  Ann.  Pluirm,  48.  353;    " 

CA™.  32,  372. 
V.  Plant  A -Reich  EN  AU,       Diufri.   iibtr  dai    Verhaiten   d*r  vieA 

Alk'tloiiie  gegrn  Reagtntim.     Heidelberg,  1^46, 
ScETLiiasmG.     C'lmpt.   rani.    23,  1142;   J.  pr.    Chrm.    40,  184; 

fully,  iV.  Ann.  Chim.  I'hyi.  19,  230. 
Raewsky.     N.  Ann.  Chim.  Phys  25,  322;  J.  j.r.  Chan-  46,  470;  abi 

Ann.  Phnrm.^O,  232. 
J.  BiiDBKBR.     Ann.  Pkarm.  73,  372. 
r.  Planta  &  Kekcl^     Ann.  Pharm.  87,  1. 
StahlsohmidT.     Ann.  Pharm.  90,218;  J-  pr.   Chtm.  M,  89; 

Centr.  1854,  6S0. 
Otto.     Anttitwiff  zur  AusmilUung  der  Gifft.     BraoDSclweig.  1856,  8 

Vaaqnelin  {Ann.  Chim.  71,  139),  to   1809,  was  the  first  to  I 
Dxperimi^nts  with  tlie  view  of  isolating  the  acrid  principle  uf  U 
OiBouvered  the  volntility  of  the  nicutine  compounds  and  thuir  he)iA*iflj 
witb    ['ola«h,  bnt  did  not  siicceeiJ  in  tBolattng  the  alkaloid.     In  1 
Poafurit  nnd  Reimanu  suoceedcd  in  1828  ;  Ortigoai,  in  1842,  annlywid  || 
compouuds  of  nicotine,  and  Burral  analysed  nicotine  itaelf.  ~ 

iAnn.  Pharm.   )S.  63},  described  as  aqncons  nicotine  Clio  ammiMiia 
itjuid  obtiiiiied  by  the  dislillation  of  tul>acco  ur  tob»vco-rooU  « 
tioQ  of  jtotaah,  being  nnacqaainted  with  pure  nicotine ;    his  nicotine-M 
were  mixtures  of  these  and  amnioni^nalta.     (Inttit.  1835,   137;    . 
Pkarm.  IK,  63;  J.pr.  Ohm.  7,90;  J.Pkam.  22,  I8.t 

FormtUion.     The  dried  suhatnnee  of   rotten  potatoes  distilled  i 
cnnstie  time  yields  nicotine,  re<:ogiii^i]c  by  iia  odour,     (t  Kr.)  (Winklfl 
Jahrb.  i>r.  Phai-m.  25,  82.) 

Sonrca.  In  Niootvina  Tahaeum,  nuticn,  macronhi/Ua  and  gUtinon, 
in  comhiuation  with  malic  ncid.  (Poasolt  >'^  Raiunnn.)  —  Ai  a  mlt. 
jScbloeaing.)  —  Nieutine  exists  ready  formed  in  toboocti,  and  u  nut  fonnud 
in  its  preparation,  (Heury  &  Bimtron,  BcblosMng.)  It  can  be  m 
etreotuatly  separated  by  tnagnesia  as  by  alkalis  (Henry  &.  Doutrou),  aliw 
by  lime,  onrylji  nnd  ammonia.  (SchliWmg.)  Acrid  vanoura  arc  e 
from  a  boiling  infnsion  of  tobacco  by  curbonate  or  bioarbonati-  nf  p 
the  presence  of  nicotine  in  tbt-se  vapours  may  be  detected  by  morcm 
chloride.  Carbonate  of  lime  produeea  the  aume  elTeot,  but  to  a  )~ 
extent.  (Sahl^Wng.)  —  A1«>  «litn  la\ttc<:a  ia  dixillrd  vWlwal  il'  ' 
|iuaci  over,  thou^li  in  ■mailer  i|a«nEit]r.  (Ilriirji  &  Uontrou.)  Wlien  in  snow 
•looliollp  itifmton  of  lobsrea  ia  too  npiJIi  rvip.iniled  down.  ilroUR  vajujur*  o(  M 

■nnalrnl.    (HiihliSMiin[.)     Wbou  mifurmnntcl    toliaow*  U  extraetad  « 
other,  iho  (olntloD  evRporateil,  and  Ibe  redidue  heated,  an  oduarof  a 
ia  jierceived.     (Only  a  small  portion,  however,  of  the  nicolJM  il  I 
extracted.)     Alohol  entirelv  remoics  the  acrid  <jnalttic»  of  K 
alcoholic  rxtraot  prui-lpitated  with  merourio  Rhloriiln  uivi-a  the 
of  nicolino  and  mercury.     (Sr.hltWng.)     If  frcib  ti)uaoc«-juioo  b«  ^ 
pititt«d  with  lanoic  oein,  the  prcciiiitato  decomposed  at  a  {tontle  h 


ixcees  uf  iiratate  of  Icuil,  the  iiquid  thon  filtered,  t.ho  filtrate  frcotl  from 
end  bjililutesu]|iburicacid,  evapomtcil  to  dryness,  mised  with  carbouate 
>f  lime  and  pc<rfectly  drietl,  a.  largu  cptantity  of  aicotine  may  be  extracted 
rom  the  residue  hy  etber.      (Ilonry  &  Boutrnn.)      MelscDS  supposed 

t  nicotine  was  a  product  of  tbe  formoQUlion  or  of  tho  imperfect  com- 

tion  of  tobacco.     (jV.  Ann.  CUim.  Hhys.  0,  47 1 .) 

Tlie  rolluniug  are  tbe  petccnta^s  of  DJcotine  in  different  sorts  of  dry 
tobacco  leaves,  deprived  of  their  ribs.  a.  Fitneh  tobaceoi  of  the  Devmi- 
Mmtt.-  —  Lot,  7-90  ;  Lut  et  Garonne,  7*34  ;  Nord,  6-5-< ;  lie  et  Vilaine, 
S-S9;  Paa-de-Ca)ais.  4-94;  Alsuoe,  3  21  p.  c.  —  b.  Aniaican  tobnccm:  — 
Virginian,  6-87 ;  Kentucky,  (!-09 ;  Maryland,  239 ;  Havauna  under 
S  jno.  (Sohlfiflsing.^  —  Pour  kin^is  of  Paraguay  tobaccos  contained  1'8; 
S;  5'5  and  G  p.c.  ojcotine.  (Lenoble,  N.J.  Phann.  22,  30j  Lirb.  Sopp. 
Jahrtab.  1R52,  JJSl.)  Wben  toWcco  leaves  are  prepareil  for  snuff, 
I  nimtino  is  lost  in  tbe  fermeatation  (Henry  A  Boutronl,  to  tho  amount  of 
I  about  jids,  80  that  tUO  pt9.  drysnulf  atill  contain  abont  r36  p.  o.  nicotine, 
idtiefly  uH  acetate  which  is  soluble  in  ether.  (Scbliisainj;,  N.  Ann.  Chim. 
I'kpt,  19,  24C.]  Tohacco-amolce  contains  nicotine  which,  when  long 
'  porcelain  pipes  arc  smoked,  is  found  in  the  juice  coUecteil  in  the  buwL 
fMelsens.)  By  the  dry  distillation  of  tobacco,  Uoverdorben  obtained 
XPog^  8,  399),  among  other  products,  a  base  wbicb,  on  being  dissolved 
in  «»t«r  and  boiled  down  with  dilute  sulphuric  acid,  was  decomposed 
into  ammouia,  fuscine,  and  odorine  (xi,  263).  See  also  siv,  234; 
£mpyreumiitk  oil  of  tobacco. 

Preparation.  1.  Coarsely  powdered  tobacco  is  boiled  with  water; 
ibe  liquid,  after  filtratlun  throairh  linen,  is  evaporated  to  tbe  consistence 
of  extract ;  and  before  it  has  completely  coolo<l,  it  is  shaken  up  with 
S  Tols.  alcohol  of  36°.  On  standing,  the  semi-fluid  maits  divides  into  two 
atrata,  the  lower,  which  is  black  and  almost  solid,  consisting  chiefly  of 
malate  of  lime,  while  tbe  upper  forms  a  black  solution  containing  all  tho 
nicotine.  This  is  decanted  ;  tbe  alcohol  is  distilled  of!';  the  r^idual 
extract  again  precipitated  with  alcohol ;  the  nioobolio  solution  again 
evaporated  ;  and  tho  residue  mixed,  before  it  is  quite  cold,  with  coucen- 
tisled  potash-Icy,  whereupon  heal  is  developed.  After  cooling,  the  whole 
is  shaken  with  ether,  which  Likes  up  nicotine  and  other  substances, 
tLereliy  acquiring  a  deep  yellow  cotonr.  On  distillin;;  the  ethereal  solu- 
tion, nicotine  tolerably  colourless  passes  over  at  180°,  but  frequently 
oontaraiuated  with  decomposition-products  of  the  other  substanoea  j  hence 
it  is  more  advanta^ous  to  proceed  as  follows  :  To  the  etbercnl  solution, 
powdered  oxalic  acid  ia  gradually  added,  tbe  whole  being  continually 
■haken,  whereby,  when  the  ether  is  not  too  aqueous,  a  white  precipitate 
of  oxalate  uf  nicotine  is  immediately  produced,  which  afterwards  deli- 
queaces  to  a  syrup  at  the  bottom  of  tbe  vessel.  The  liquid  is  decauted  ; 
tne  prpcipit.ited  syrup  washed  with  other,  and  decomposed  by  potash  ; 
tho  liberated  nicntino  is  taken  up  by  ether  ;  tbe  ethereal  soluiion  heated 
on  a  water-hatb  to  expel  ether,  water,  and  ammouia  ;  and  the  tem- 
perature then  gradually  raised,  and  kept  for  a  whole  day  nt  1 40°,  while 
a  sircaui  of  hydrogen  is  passed  through  the  liquid.  The  jiroduct  is  now 
boated  to  1 80°,  whereupon  colourless  nicotine  passes  over,  1000  grammes 
of  tobacco  from  Lot  yield  from  50  to  CO  grainmcs  of  nicotine.  (Schlossin".} 
PmhIi  Sc  Rcimann  mlejiled  a  limiJur  ptvccM.     I  ViJ,  in/rn,) 

8.  Bad  tobacco  or  tobacco-dust  is  macerated  for  24  bnurs  with  wutcr 
lo  wbicb    1  p.  c.  »f  sulphuric  or  hydrochloric  acid  hn^  huun  -^doiV  -,  ii.tv'\ 
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Lt-..-—  i-T*.  :  -^-  !  :.-  it.---  7  .  r :.:  izi  cxj-r'Hag-  most  of  ike 
i.~-j..i-L.  ■•■:— ^  ".ir  i!-!-  :  It  _?  -r:iir--:r:  k?  iz  '.ilj  stxatom.  Thif  ii 
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s.  T-=:  Lr-.lli-.T  ;?  i-:-.:.-il  r-ri  s-i-.i  xslH:  4c;J  and  ermpontad  ta 
drrz.^t  .  :i.-:  .xJ-:r  :'-. ..:ii.r  Lr  r2:rir:£-i  frMa  :h«  n»:dae  bj  bculiaff 
kle.i.l  :  k*  i  :i.?  s-  '.-.:.  z  i-r^Z'-.r^'.rri  :  :i-e  e*:-*i?4enoe  of  cjnipy  im 
»:-ii-:i  1l  r:.i:-=r€-:  :«.::1t-  tt.:!  rrvr^zrii?  cf  po;a£h  and  ether.  By 
r*j>t -:!-«•: Li?  ircit— -:-:.  :lt  ^i.'.e  .:  il-e  i:ic-.:liie  1«  obtained  dittolfcd 
in  t-*  «:z'l^t.  O-  ;l-::.-iij  :ir  •itlerrji  =->I-::-:.n  in  a  w:auer-batli,  pan 
at'i  i'iu*».v*  e:ler.  e:i-rr  c  r::^:^:!*'  t!c»;::re.  and  fi nail j  coloorien  oily 
u'iVAiL^  whlrh  U  coll-^?:^:  ait^n  i^i^s  ^rer  in  sacceasion.  The  nicotiM 
kll'A  coLiaiL:  water-       OTi"^:=a. 

3.  Ficelj  c:::  Ali2.ila:i  t-.Vaoo^  i?  •iij'estoi  uith  vater  eon  tain  ing  lol- 
pL::nc  ar:<L  presec^i  oi:  afiic-r  thr-rr  'Iav?,  and  the  residae  enbniitied  to  tht 
earbe  treatment  till  it  L:i?  entirely  K-»st  iif  acrid  taste.  The  liosid  ii 
evaporate!  to  h'^lf  its  b;:Ik..  as  i  •ii^till^'d  vlih  lime  ;  the  distiilmte  u  neit 
feLakfrD  with  e:Lrr.  wL:;ij  lak':*.*  up  xuo?:  vf  the  nicutine,  then  ponredback 
into  the  r«;!ort  acd  a^'uin  •i;?::!Ic->L  The  distillate  is  a^un  treated  with 
k'.ht-.T  :  p'jirrd  ba'.-k  Ilio  the  rjturt.  aftor  the  ethereal  layer  has  ben 
d'.-car.t'r'i,  and  a<^  on.  till  the  residue  no  lun^r  has  any  acria  taste.  Thi 
brovQ  ethereal  aoluiion  ia  gradually  heated  to  140'  within  14  day% 
wherebv  ether,  wacor,  ac  1  other  bo*iies  more  volatile  than  nicotine  an 
driven  otf,  then  mixed  with  &iake<l  linio.  and  heated  to  190^  in  a  streaH 
of  hydr'^iren  ;  an*!  the  ^lijhily  c<>l'.*i!red  nicotine  which  passes  over  if 
collected  VL-i  much  as  |M>?^ibIe  *<A  of  contact  of  air,  and  rectiSed. 
(Eiarral.) 

4.  From  the  .so-called  Tola.ro  morditnt  (Taiktksbfize).  The  brown 
li(|iiidy  mixed  with  a  slight  excels  i»f  sulphuric  acid,  is  evaporated  to  a 
f>yrup,  and  mixed  with  a  ^li;:li:  excess  of  puta;»h-Iey  ;  the  liberated  niooCiio 
in  taken  up  hy  ether  ;  the  ethereal  S'llutiun  mixed  with  oxalic  acid  ;  and 
th<;  rir.rultin;;  precipitate  of  oxalate  of  nicotine  decomposed  by  potash-le^. 
Hy  shaking  up  the  potash -.solution  with  ether,  tho  nicotine  is  again 
ili>-Holvcd,  and  may  be  obtained  pure  by  distilling  off  the  ether,  and  recti- 
fy in;,';)''r#tf. 

Melf<cuN  purifies  the  nicotine  thu^  obtained  by  placing  it  in  contMi 
with  potuAfiium  till  the  mpt:il  is  no  longer  attacked  even  on  heating  the 
liquid,  and  then  distil.-j  the  brown  liquid  over  caustic  baryta  in  a  strcaa 
of  hydrogen ;  the  purent  portion  passes  over  towanls  the  middle  of  tht 
iii<it  illation. 

Of'hr  prong.fs.  —  Tobacco  is  distilled  with  water  and  -j',  potash* 
hydratr  {  M)di-liy»initc  and  12  pts.  water,  acconling  to  Heuiy  A 
iJ'.ulioii)  ;  tho  residnt"  is  mixed  with  thrice  its  bulk  of  water  and  redit- 
tilli-il ;  the  uiiilril  di.siillateN  contuiniiii,'  tobacco-camphor  (p.  232),  nicotine 
ami  carbouat*'  <»f  amnmnia,  arc  neutraliscil  with  sulphuric  acid,  and  ev^o- 
nili.'d  m'arlv  to  dryness ;  and  tho  Milphate  of  nicotine  is  extracted  fiwn 
the  rrhidu«r  by  abrfoluto  alcohol.     Tho  alcoholic  solution  is  evapomtfld; 
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e  reeiduo  is  shaken  up  wilU  aqueous  potosli ;  and  the  liberated  nicotiao 
is  taken  up  by  ether;  on  distilling  off  the  ether,  the  nicotine  remains  behind, 
amouDting  to  ^^  of  the  tobacco,  (PoBselt  &  Reimann.)  Heaiy  & 
BoutroQ  distil  the  sulphate  of  nicotine  with  hydrate  of  soda,  and  free  it 
from  ammonia  by  leaving  it  in  vacuo.  —  Pusaelt  &  Reimann  Ukewiae 
exhaust  the  decoction  prc|iared  with  water  coutaining  eulpbnric  acid  and 
evaporated  with  alcohol  of  ilO  per  cent.  ;  distil  otF  the  alcohol  ;  decom- 
pose the  residue  with  hydrate  of  lime  or  magnesia;  and  separate  the 
nicotine  from  it  by  distillation  and  agitation  with  ether,  like  Schlossing. 
They  dehydrate  the  ether  containing  nicotine  with  chloride  of  calcium, 
■ad  esjiel  the  ether  in  the  water-bath,  The  nicotine  thus  prepared  con- 
tains a  trace  of  chloride  of  calcium, 

Ettimation  nf  Nicotine  in  Tobacco.  —  1 0  grammes  of  tobacco  eontainintf 
a  known  amount  of  water  are  introduced  into  a  gla.ss  tnbe,  the  lower  end 
of  which,  contracted  and  bent  at  right  angles,  is  inserted  into  the  lateral 
aperture  of  a  flask  holding  J  of  a  litre  ;  the  tobacco  is  moistened  with 
a  quantity  of  ammonia  sufficient  to  liberate  ail  the  nicotine  ;  ether  is 
poured  into  the  flask  ;  and  its  neck  is  closed  with  a  glass  tube  which 
conveys  the  vapours  into  a  Liebig's  condensing  apparatus.  The  lower 
txtromity  of  this  condenser  is  bent,  and  fitted  by  means  of  a  cork  into  the 


glass  tube  containing  the  tobacco,  so  that  the  ether  volatilised  by  the 
boiling,  and  again  condensed  by  the  cooling  apparatus,  passes  through 
the  toWccD,  drops  into  the  Qask  loaded  with  nicotine,  is  again  volatilised, 
and  again  made  available  for  exhausting  the  tobacco.  The  apparatus 
thua  arranged  is  heated  for  2  to  4  hours,  or  till  a  few  drops  of  the  ether 
which  run  off  from  the  tobacco  no  longer  leave  any  nicotine  when  evapo- 
rated at  a.  gentle  heat ;  the  tube  containing  the  tobacco  is  then  re]daced 
by  a.  receiver  ;  the  lateral  tabulus  of  the  flask  is  closed  ;  and  the  liquid 
is  distilled  till  the  ethereal  vapours,  which  at  first  are  strongly  ammo- 
oiocal,  no  longer  contain  any  ammonia,  and  are  likewise  free  from 
nicotine.  The  remainder  of  the  ether  is  left  to  evaporate  in  the  air,  and 
the  qtiantity  of  nicotine  remaining  (from  which  resin  separates)  ia  esti- 
mated by  ttio  amount  of  sulphuric  acid  of  known  strength  required  to 
neDtraltso  it.  —  -IfJ  pts.  of  oil  of  vitriol  (SO'H)  correspond  to  192  pts.  of 
nicotine,  (Schloasing,!  Schiel  {Ann.  Pharm,  105,  257  ;  J.  pr.  Chan. 
74,  127). 

PrcwesseB  Tor  the  detectioD  of  nicotine  in  cases  of  poiSDiiiiig  are  given  by  Stag 
(AkJJ.  dt  VAead.  df  MMeane  de  Belgique,  %  304  ;  Jahrb.  pr.  PAartn.  34,  313  ;  Ann. 
Pharm.  84,  379;  Liibig  k  Kopji't  Jahrttbtr.  \6h\,  640)  \  rarther  :  Otiili  {J.  ChiiH. 
m/rf.  2;.3fl9).  See  also  Lchumiin  (PAarm.  Cra(r.  I&S3,  327);  Melsens  (flu//,  rfa 
FAcad.  dt  MtdiKine  dt  Belgiqne  [Z],  1,  No.  V  ;  Rep.  CAim.  pure,  1,  233). 

Prrrpertifs.  Colourless,  transparent  oil  which  remains  liquid  at  —  6° 
(Posselt  &.  Reimann),  at  —  10^  (Barral),  and  when  heated,  even  to  tem- 
peratures short  of  100%  gives  oS  white  vapours  having  an  intolerable 

odonr.  (Orligosa.)  — When  nicotina  is  left  in  a  TBcuum  for  a  fuw  days.  Bmill 
cryBInU  ttppfar  in  it  which  reiemble  chlonite  of  pntash.  «nit  deliquwce  rapidly  in  the 

Mf.  fUeiiry  A  Bouirnn.j  It  distils  very  slowly  at  146%  begins  to  boil  at 
240°  (towards  250°,  according  to  Barral,)  only  a  portion,  however,  dis- 
tilling colourless  and  undecomposed,  in  heavy  white  fumes  (Possolt  & 
Reimann,  wrf.iH/:)  —  Sp,  gr.  1-048  (Henry  &  Boutron)  ;  1-033  at  4°; 
1-027  at  15=  ;  1-018  at  30°;  lOOOflat  50'';  0!)424  at  101 -5^  (Barral.) 
It  has  a  sharp  odour,  slightly  resembling  that  of  tobacco  (Barral),  un- 
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pleasantly  pun^nt,  like  that  of  dry  tobacco,  especially  when  betted 
(Pos»elt  &  Reimann  -  :  has  a  stroni.'  odour,  UDplcasantiy  like  thit  of 
tobaci'o  tOrtiji'ia^  :  s-li^htiy  ethereal.  «Otto.) — Taste  bum ing.  (Baml.) 
Even  when  diluted,  it  has  an  extremely  sharp  and  caustic  taste,  produeiiig 
chokin;;  in  the  threat,  i Henry  A:  Boutron/ — It  is  poisonous,  ^  of  a 
dri»p  IteiuiT  sufficient  to  kill  a  rabbit,  and  one  drop  being  a  fatal  dooe  for 
a  do^.  ^Pusselt  X  Reimann.)  —  5  milligrammes  placed  upon  theton^ 
of  a  middle-sized  dog  kill  it  in  3  minutes.  -^  of  a  grain  dropped  into  the 
eye  of  a  full-jroivn  oat  produces  contraction  of  the  pupil  and  ttroii| 
narcotic  synipt<.ans.  which,  however,  pass  off  in  the  course  of  an  hour. 
(Gerjris  A*  Hesse,  Ahh.  Phirm.  7,  2*'*:).)  Small  birds  are  killed  even  bj 
the  approach  of  a  irlas^-  rod  moistened  with  nicotine.  Very  weak  aqneooi 
nicotine  taken  into  the  mouth,  even  for  a  second,  produces  heavy  to^ 
pidity,  lastiuiT  for  10  minutes,  then  a  sensation  of  beayiness  and  hood* 
ache  lastin:;  for  several  hours.  (Henry  &  Boutron,  comp.  Melsens,  Jwl 
Chiin.  r.hi.s.  9.  40>.» 

Xicoiino  has  a  stri*!!^:  lilkaline  reaction.  —  Its  yapour-density  if 
5'S2i>  :  or,  taking  into  account  the  3  ]>er  cent,  of  residue  left  in  the 
distil'ation.  it  is  oOOT.  ^Barral.)  It  turns  the  plaue  of  polarisatioi  of 
a  luminous  ray  stri^njly  to  the  left.  (Laurent,  Coin;>^.  rtiic/.  19,  936; 
Wilholuiy  Po;:^.  SI.  5J7.)  —  Meat  keeps  for  any  length  of  time  in 
nieotiiio  vapt»i)r.  morel v  as^umin::  a  brighter  red  colour.     ^Robin^  Coaijrf. 

wit/.  3.\  i::  ^ 

Darnl.         McUens.     SchUdanf. 
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C^rfi.;!**!.  f  o:  ^  li>  .;:i..l\>>  .  \  !.'..  v'..\'\  m  *.  -silt.  a?*iu»  ■«!  to  iiirotino  the  fbravh 
r"Nir.  ^uu".  ^*.;H  .•..;.^:  :»  r  »  X  y  .;■  M.I^is  i»i..,..i.^a  tlu-  formula  C»-NH'.  O* 
Ikirrdl.  :i!'u*r  iw./l  ul  i::  :«;•■>  '«'•  •  -  -  .'^•'>-  >-'.'^V(0  ih.il  liii«  formuU  n-a.<  in  .ncoinUiKf 
with  it:  hi'.  !!»  rx\\ir.  ..  «M:u.i  '.:  :>  ;i..rii  wiih  t;;e  v.ii«itur-Jen*iiy.  a  coiirlimoa  b> 
whuh  Si'li!o'>i  .  w  .«»  .'.•>^'  li  .1  >  '.  ."  /.iti. -:!...■.  !:.*::  ol  llio  eaturatiuir  poircr  of  niivtiM 
townrii:*  Mill  I  *i:i  -  '  '  ' 
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/>(0<'w;.  .»•.:■ '/I .<.      1      Niootino  ijuioklv  a*.Mimes   a   brownish   vellow 

■  _ 

coK»ur  when  e\iM>oil  lo  V^hu       H  r.rv  x  Bitija.*!r»?.»  —  2.   When  disiilM 

e\en  in  an  atnio^phoro  it'  o.irl  i  iiio  :.oi.l.  it   :4lw:u>  lrLiVf>  a  ^lllalI   re^idM 

nniiMnitini:  lo  alM'Ui  o  pi  r  oviii  .  ili;>  o:looi  boiu;:  ro|>ri»ini-cd  every  tiuie 

distillalii'n  i>  lO|r:U«'.l.  N  >  i: .«  -  i-..'»  \i  . :  ;»n.i  t.-..'  re*i:lm».  wlurii  u  infotnhlr  ii 
mitiT,  f»i4:  iMoil)  ►.•:u!  ii  •.!!  .il-  1:.".  .:■,■:  !>  r  ■  '.•  .ti.  »>.' » <:c  iii-iiiilii-itiun  of  ii»»tin'- 
Jt.in.ii.)  Nu'.'l'.i-.i- x»:.. -I  .:i>:'  I.  .  ...-  .i  i.>,i  s  ..i  -'r  :■;  jIiVm;.']  jiid  prvcipil«br 
tliriihi:ii    l»y  w  .1.  r.        <  *"   ..    -   .        T        »        '    r  -:   ;:  «.     ..-  ulu-i    ;iT(*iirini  i«  Ifft  to 

i't.i|iiir  iTi  III  i!».-  ...r       r  ■•».  :  ,\  Ki  ■    r  •     —  :*.    \  !o'>t!r.i' o\p<^s^d  fi^r  >ouietiiii^ 

til  tho  'Ui\  turi.>  ^l  •wii.  1  M-.  Hit  -  '..."r:    \  i-i    !.  ai:i!  .-  p;;rtly  oouverte^l  iut« 

'»  "-vHu.     (Ti-.-oll  A   .  «'i'!  iiiif.  !V',ri..l  .'.-..•i   iiiio.'.)     4.   .\t  urdiuarv  ten** 

jreo.  It  ir  ii>»i  ."oi  -'11  liTf  iiv  the  ;t('i'ri<..oh  i>f  :i  li.ii.-.ii.::  I 'inly,  bnt  buns' 
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t  wick   nitli  a  bright  smaky  tlamo.      (Poesolt  &  RelmiLDT).)      Tbe 

>ar  wUich  rises  from  nicotine  heated  in  a  crucible  may  be  set  on  firo. 

mry  &  Bontron.) 

5.  Warm  oU  of  v!iri"l  Joes  not  act  immediately  on  nicotine,  bnt 
tdually  acqLiresa  red-brown  colour  by  contact  with  it;  the  solution 
■npereaturuttKi  with  hydrate  of  soda,  yields  nicotine  free  from  ammonia. 
(Henry  &  Boutron.)  Boiling  oil  of  vitriol  deeompowa  nicotine  completely 
(tearing  a  black  thick  mass,  according  to  Stahlschmidt),  so  that  the 
liquid  neutralised  with  ajnmonia  tastes  no  longer  aharp  but  only  bitter. 
(Poeselt  &  Reimann.) 

ff.  Aqueous  nicotine  mixed  with  tinclai-c  of  iodine,  (or  with  aqueons 
bjdriodmii  icid  or  bjdriadtie  of  [>ots>ii  niiicd  with  cMntine),  becomes  turbid,  and 
yellowish  at  first,  but  afterwards  crimson,  even  when  diluted  1000  times 
(Foseelt  &  Keimann);  according  to  Planta,  it  produces  with  tincture  of 
iodine,  a  kennos-brown  precipitate.  On  niising  tbe  ethereal  solutions  of 
iodine  and  nicotine,  heat  is  evolved,  and  after  a  while  ibe  mixture  soli- 
difies to  a  crystalline  pulp  of  terluJonicotine.  (Wertbeim,  Gerkardft 
TraiU,  4,  1S3,) 

7,  When  nicotine  is  dropped  into  a  bottle  filled  with  chlorine  eas,  a. 
violent  action  takes  place,  sometimes  attended  with  emission  of  light; 
bydrochloric  acid  gas  is  evolved ;  and  the  nicotine  becomes  blood-red, 
but  loses  its  colour  again  by  exposure  to  tight  for  a  few  days,  and  then  at 
a  mtbcr  low  temperature  (betow  8")  deposits  long  needles,  wbicb  how- 
ever melt  at  a  slightly  elevated  temperature.  The  liquid,  which  has 
become  colonrless  by  exposure  to  light,  deposits  when  mixed  with  water, 
a  white  sediment,  which  may  be  recrystallised  from  alcohol,  the  snper' 
oatant  very  acid  liquid  becoming  red-brown  when  evaporatcfl  at  a  gentle 
beat.  (Barral.)  —  When  chlorine  is  passed  over  nicotine,  a.  dark  brown 
solid  substance  is  obtained,  which  dissolves  readily  in  alcohol  but  dues 
not  separate  in  the  crystalline  form  on  evaporation.  (Stahlschmidt.)  — 
Chlorine- water  does  not  act  on  nicotine  in  the  cold;  if  the  liquid  t>e  heated 
at  tbe  same  time,  it  turns  yellow,  without  giving  off  nitrogen  gas.  (Henry 
&  Bontron,  Barral.)  —  Aqueous  hyprxAtmtnti  acid  added  to  a  concentrated 
aqueous  solution  of  nicotine,  produces  a  whitish  turbidity,  without  evolu- 
tion of  nitrogen  gas,  which  however  takes  place  immediately  on  ailding  a 
email  quantity  of  ammonia.  (Henry  &  Uouiron.)  Nicotine  is  quickly 
decomposed  by  aqueous  perchloric  acid.  (Bwleker,  Attn.  Phmin.  7!,  64.) 
By  the  action  of  chlorine  on  hydrochlorate  of  nicotine,  a  beautifully 
crystallised  compound  is  formed,  easily  soluble  in  water,  insoluble  in 
alcohol.     (Geuther  &  Hofacker,  Anii.  Phai-m.  108,  35.) 

8,  Nicotine  heated  with  nitric  acid,  gives  off  cnpiouB  red  fumes,  and 
if  distilled  with  potash  after  the  re.ictiou  is  finished,  yields  a  volatile  base 
which  appears  to  he  ethylamine.  (Anderson,  .fna.  P/tarm.  75,  82.)  — 
With  hot  nitric  acid,  it  gives  off  nitrogen  gas  and  yields  a  thick  orange- 
coloured  mass  without  any  oxalic  acid.  (Henry  &  Boutron.)  With 
nitric  acid  or  acid  ckntmaU  <•/  potash  and  iulphuric  add,  nicotine  gives 
off  a  Guflocating  vapour  and  forma  a  brown  liquid.  (Stahlschmidt.)  — 
Fuming  nitric  acid  attacks  it  violently,  even  in  the  cold,  but  does  not 
deoonipnse  it  oompletety.     (Posselt  &  Roimann) 

9,  Hydrate  of  toda  exerts  a  decomposing  action  upon  nicntine, 
eliminating  a  small  quantity  of  ammonia.  (Henry  &  Boutron.)  When 
nic«ttne  containing  water  is  left  in  contact  with  lumps  of  hydrate  of 
pota«b,  it  dissolvea  potash,  and  yields  by  distllliition  a  liquid  which  has 
10  odour  different  from  that  of  nicotine,  contains  52  per  cent,  of  carbovv. 


I 


I   nixod  m 

t  maxti  aiieoh<X'K  mIoM, 
«f]ntala  eaotf  aolaUe  malmfcoL     (OttigoH,  camp.  p.  XSS.) 

1ft.  Wbea  qmwBjwi  yn  ta  fiwini!  ovn  Kieoltiw  Stahbdnniill),  <ir 
nl«  llw  BleaiMfie  MlBtMa  (Uafmin),  ■  browa  prodiKt  u  fanned  whnk 
ihMi  M<  crrsUlfiM  ham  skoM  LStablKfcniidt)  smI  tloes  Dot  etUto 
liMG  propertiw.     (Hofann,  Um.  i'Jl«r*L  M,  M5.) 

11.  Itactaapoa  ejmmalt  «f  Hkjft  lem  qaickly  llwii  aoilin*.  furapisgi 
eempoiml  wUeh  ajniaSTmem  m  hiMmiilmi  kmias.  (Wnrtt,  Obrnft-ttai. 
8%  4IS;  Jm.  i'kn.  M,  349.} 

12.  la  eoatact  wiA  ioJirit  <  H^y,  tt  depodta  ■  bcary  Imnra  (3, 
and  aatidiSea  «•  noUag  n  trjtOSGam  hjAnod*X»  of  mettv)  aienliK 
(Si«U«kwd^^«M./'JktnB.8«^Z9a}  — IncMdartwilh  iodHt  <>f  ^, 
it  is  eOBTgfteJ,  era*  at  o«£aaij  teaiperataiaa,  nMirei|Bi<^T  at  IW.  into 
liTitrio&ae  of  elkjl-maatiaie.  (t.  PUata  ^  Kekalr,  Jmi',  rJiarm.  AT.  S.) 
When  iMfaJe  ^  Mjrf  ia  baled  for  aeTmal  daja  with  nicotian  in  a  NiM 
tvbe,  a  brawa  ayrap  »  abtaiaed,  wUdi  dot*  doI  Mlidtfy,  eren  wbcn  ca*M 
aad  expowd  to  ibe  air,  or  ojstalLiae  wk«a  its  aijaeutu  ar  aleobolit  Md- 
tkin  ia  IcA  to  erapante,  imt  wfaea  treated  with  wat«t  depooit*  tlie  mm 
of  iodide  of  amji  and  Jidda  a  aalatian  of  brdriodit*  of  Msrl-iiiMlaHi 
(Slnhlac^Midt.} 


I 


WkJt  Water.  A.  Hyinttd  Xketau.  Vico&M  «^ 
■eaed  to  Boiet  air  qwekiT  takea  ap  water,  to  the  amoant  of  10  p«r  eal 
n  a  dar,  bat  given  it  «p  again  nnptclelT  in  a  dry  nimtit  of  piL 
{SMotemg.)  Ia  an  air-^iace  mtaratM  wi'tb  squeoiu  rapoar,  Diraait 
lakea  ap,  in  tbe  ooaree  of  tbree  week^  1*T7  per  c«nt.  of  water,  wldcK 
bowerer,  ia  gi*«*  off  ^nin  when  tbe  bjdraled  nimline  ia  ptaetd  •** 
brdnt*  of  potaab.  Nicottiw  ihaa  ntsraled  wiih  water  aolMlitiea  «» 
pnteljr  in  •  freoMfC  ■iztnre  of  ic«  and  «1l     (Banal  ) 

B,  A^mnmt  Sieoiimr.  Nieottne  &eoirr«  'm  water  in  aJI  proportivaa. 
(Poaaelt  fe  EtJiaaiin.  Batral  sad  otben.)  Witb  half  ita  Ta)oro«or  kmd 
water,  it  futnw  (wben  it  nmlaiu  tennoas  nati^r.  accurding  to  Pa«*bl 
Ramaan)  a  cl«ar  mixture  wbicb  ia  tendered  turbid  bv  a  hurer  additia 
«f  miter.  (Ortigma.)  Hydrate  of  potasb  sepnratae  nic«tiBe  fnw  ib 
aqaenns  »olnliaii.     ((.iebijr  A  Oaifi 

Niooliuo  at  100'  diaKitvn  IO-53  p.  c.  mlpiar,  tbe  greater  jnH  rf 
which  eryslalliaea  o«l  on  cooling,  the  iricatiiie  rttuming  >  dark  tava* 
colour,  >— It  does  not  diwolre  pLuphms.  (Bnrml.)  It  abaMbi 
amwumia  go*  bat  dees  not  retain  it  mora  finnly  than  it  relnina  waMC 
(SchlAeaing.) 

WiA  Jeidt.  Nicotine  maiat«>>>  acida  eompletely.  Tbo  mIM  ^ 
Nwotmr  eryatalttae  aomctimte  in  Uniin&r,  Minetinwa  in  jjrannlar  fx*- 
(Henrj  A  Bontron.)  Tbo  simple  salts  crystalliact  with  dificukf,  Ita 
double  salt*  more  caailv.  (Bamtl.)  They  have  a  rirr  akarp  laila 
(Henry  A  Bouiron,)  "rticir  aqneoiis  folotions  may  bo  mfmpotnted  al  a 
gentle  h^at  withnnt  ranch  Ia»  of  nicotine.  (Posselt  &  Kpimann.)  "O^J 
giro  off  jMtrl  <if  their  nicotiDo  when  eraponled.  (Hcnnr  A  Boalnn) 
Tliey  emit  the  (nlour  of  nicotine  wbca  mated  wilb  jiotafti-ley,  and  ptiJa* 
with  iodine  the  kcmi.*-colour  of  niwliue.  (P.-wdl  (.  Reiuano  )  TbfT 
diunlvo  mi'lilv  \a  alcobxl  uf  10  (HcnrT  £  Iloutron).  l.ni  are  invdaW 
in  ether,  IV  ilh 'the  cxtepliuu  <A  llic  acetate  (.Schli^Minf.)  XiMiw 
precinitatH4  the  eultj)  of  mnnf;ancee,  line,  lead,  iron,  (rV^r  ••/r.)  and  lBltl^ 
et'e,  tike   ilic  nlknlii.     (Mcvry  Ji  Boatmn.)     It   precipitnUi  tto 
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of  manganese  and  iron  in  tba  cold,  sitrer-snltB  when  heated.  (SchiSs- 
aitig.)  It  likewise  precipitiites  acetnte  of  lead,  acetate  of  copper,  and 
cliloride  of  cobalt.  (Otto.)  It  does  not  precipitate  baryta  or  hmo-salts, 
bat  nboD  carbonic  aoid  gas  is  parsed  into  an  oqueoue  mixtare  of  oieotine 
niiscd  with  excess  of  nitrate  of  lime  or  chtoriue  of  boriuni,  a  precipitate 
of  carbonate  of  lime  or  carbonate  of  baryta  is  formed  in  the  proportion 
of  1  at.  to  1  at.  of  the  nicotine  used.     (Schloeaing.) 

CnO.NO   +   C^N^H"   +    H0,CO-"  =  C"N-H".HO,NO»   +   CaCCOS. 

PhotphaU  of  NUmthu.  The  colonrlees  ayrup  obtained  by  neutralising 
nicotine  with  aqueous  phosphoric  acid,  yields  by  evaporation  in  sunshine, 
white  cryHlaJs  resembling  cbolesterin.  (Posselt  k  Reimonn.)  —  Nacreous 
lominie.     (Henry  &  fioutron.) 

Sulpliate  of  Nieotinf.  —  100  parts  of  oil  of  vitriol  neutralise  on  the 
arerage  d29'7  pts.  of  nicotine,  forming  neutral  sulphate  of  nicotine, 
C"N*H'*,HO.SO*.  (Schliissing.)  (Calculation  330*6  pts.)  The  sniphate 
is  a  brown  un  crystal  Usable  syrup.  (Posselt  &  Reimaun.)  Nacrooua 
luntnie.     (Henry  &.  Boutron.) 

Acid  todate  nf  Nkotiiie  is  nearly  iusoluble  in  alcohol.  (Henry  & 
Bontron.) 

ITydriiddorate  of  Nicotine.  —  Nacreous  laminic,  (Henrj  &  Boutron.) 
Obtained  by  aaturating  nicotine  with  dry  hydrochloric  acid  gas,  and 
learing  the  product  in  vacuo,  in  long  de1i(|aesceot  white  threads,  which 
arc  mure  volatile  than  nicotine,  and  dissolve  readily  in  water  and  alcohol, 
not  in  ether.  (Barral.)  When  dry  hydrwhhric  acid  gas  is  passed  over 
gently  heated  nicotine,  and  the  excess  of  hydrochloric  aoid  is  expelled  by 
means  of  dry  hydrogen  gas,  (juantitiea  of  hydrochloric  acid  are  taken  up, 
▼atying  from  I  lo  2  At.,  hut  a  considerable  portion  goes  off  on  gently 
heating  the  product.  The  alcoholic  solution  of  the  salt  deflects  the  plane 
flf  polarisation  of  a  ray  of  light  to  the  left.     {Pog;/.  81,  327.) 

C»N»H" 182    „.,     68-B4 

2  HCl 73     ....     31-06     29-7* 

C'N'a'SaHCl 235     ....  100-00 

■(rate  of  Nicotine  cryBtalliees  with  difficulty.  (Henry  it  Bontron.) 
queous  nicotine  forms  with  phosphate  of  magneiia  a  gelatinous  pre- 
'fipitate;  with  acid  tidphale  of  aluminn,  needle-shaped  crystals  of  a 
double  salt.  (Henry  &  Boutron.)  With  photipfio-moli/fidie  odd,  it 
behavee  like  oonine  (xiil,  164;  Sonnenscheiu,  Ann.  Pharm.  J04,  47.)  — 
Pkotphantimimie  acid  (produced  by  dropping  pcntachlorids  of  antimony 
into  oqneous  phosphoric  acid)  added  to  an  aqueous  solution  containing 
j^  pt.  of  nicotine,  prodocea  a  slight  turbidity.  (F.  Schulie,  Ann. 
Pharm.  109,  179.) 

Chloi~i'le of  Cadjiii-um  vnth  Ugdrochhrnte'f  Nicotine.  Nicotine  forma 
with  chloride  of  cadmium,  a  compound  which  is  difficult  to  crystallise 

Ems,  Chem.  Ga:.  1S5!>,  UO;  Cham.  Centr.  18.56,  Vl\  aeftoVcfi 
^1 


THiA'Sjj  :i  •'T."^  _yj^  i-.r  r--^  :«f  laj  -riser  k  1»~.  lad  convponds  to 
-JK   -'irnLa    -*:•-- -2--: :..:■:.:■  7.      >i:T-LT.  jr.  Zii*A.  ■.  PIULJ.A, 

:h-u3t»-i     2.-i--n-        ■•■-li    >— :    r»  :.-t:-.  a   T^Ilvw-bro«Ti    doable  all 

-::'—   l::-*-:ls  i..*.- c::»r  7r:»:i«:«  i  £rw*i-?=.  wiiit*  prmfHtrnte,  wkiek ■ 
Z'.u  ',:.nrr'.  :.w  :t  L-=i«- •>•£•£  ":-  *z^ih»  ::  z:-?:Ui:*.     •  Henrj  it  Bootiw.) 

.'■'  r.r.i*  r -J  J/'r  .-»—..•  Ii'i-ii.  C^N^H'-^^Rrl.  Colourlns  Umin, 
-.riili-ei  W  T.-iirLri^r  --?:*:-•»  "^Ti  Tn^T^r^c  i-i^Me  (whcrebv  best  ii 
^  .-^^L  kr:  1  I*:.-:::-  ::  lif  -;-r:cli*  ci^ie^quentlT-  Tolatiiised)  ui 
\*:::jlx  '^-z  T.i>*r  "^.li  -m^r.       W^nbrim.  GfrAir-ifi  Traiie,  4,  192.) 

-' '.'  .'-'.":  -T-f  :■-  J'...-.r*T<.  —  A  5.:'.-:i-s  of  mercuric  iodide  in  bvdriodie 
ic::.  :*  irjiei  !-::  ivir.  :•£*:*  ■::  -i-Miine  till  the  precipitate  fomifdai 
ea.:i  ^il.il.z.  -•ez-r*  :■■  :-e  Z'^rrzxirzi :  the  •iouble  talc  then  crjsullisei 
rr:—  '-i-r  5«:.i:. :i  ^:er  ria- :  "j  .or  5«:!ne  lime.  Hie  mother-Iiquor  is dtcoo- 
;.:«•.:  IT  tiizrn',.'!.  5~il'.  ttI.;-^  rr>m<  sparinglv  soluble  in  cold  w»l«r 
ani  in  iImi:!  I:  i*  i■E^^:=:r•:a«•l  bv  bot  water,  depositing  a  reMA 
Tc'.I-.w  rrjiL  :L=..'-:l-r  :n  pria^L-lev.  iB<deker.)  Hjdrocblonte  of 
ik:cc'»:r*  iiir^i  ::  pv:ir*:>z:err-rio  :<>lide.  pniduces  a  yellowish  vkite 
precipiutc  IzL-i-.'.zV.i  :-  i:vir>:bl:r;o  acid.     (v.  Planta.) 

Budekrr. 

C^N-H  f  164     ....     19-09 

4  1         503     ....     57-84     58-33 

2  Hr  2i)0     ...      28-07     2-2-71 

C*V-HS2UI-2H«I    872     ....  10000 

Xicjtiiif  with  M^rmric  CJiU^ridf,  —  Pare  nicotine  and  aretate  of  nicotiDefam 
with  Solution  of  mercuric  chl'ridr,  white  fliK'ks,  easily  sttlable  in  hydrochlonc  acii 
insoluble  in  alouhol.  .Po«srIt  &  Reimann.)  liydrochlorate  of  nicotine,  throws  d«n 
from  corrosive  sublirr.a:^-,  a  white  f>uiTerulviit  precipitate  easily  soluble  in  hydrochhrir 
acid  and  in  •ol-airircniji*.       v,  Pla'.ta. 

a.  With  2  at.  M^ircMi'ic  C^f'Tuh.  —  By  prccipitatinjT  a  solution  rf 
corrosive  sublimate  wi:li  aqueous  nicotine.  Wbite  crystalline  precipitin 
which  melts  and  turns  yellowish  below  I00\ 

Insoluble  in  water  and  ether,  Af^taringly  soluble  in  alcohol.     (Ortigotti) 


20  C  

2  N 

120 

28 

....     27-72    .. 
....      6-46 
....       3-23     .. 
....     16-40     .. 
...     46-19     .. 

Ortigosa. 
27-70 

14  11 

2  CI      

14 

71 

3-73 

15-86 

2  Hr    

200 

45-53 

C^'N=H",2HgCl 

433 

.  .   10000 

h,    )Vifh  6  Jt,  Mercuric  Chlon'de.     A   solution  of  nicotine  in  dilBl* 

hydrorhloric  ncid  is  dropped  into  a  saturated  solution  of  mercuric  rklondf. 

%«  lon^  HH  the  precipitate  at  first  produced  rcilissolves,  and  the  stdatiofi  i' 

K  aside  for  a  few  days,  whereupon,  if  it  is  sutlicieutly  diluted,  the  c*^' 

ind  separates  in  crystals.     If  the  ."dilution  U  too  stronir,  an  oil  ispr^ 


ducal,  nhioh  diesolres  !n  hydrocbloric  acid,  and  may  be  converted  info 
crystals  hy  addition  of  mercuric  chloride.  Clear,  colourteas,  or  pale 
yelloir  cryetals,  Bometiuies  an  inch  long.  It  oryatalliaea  iu  the  riyht 
prisiuatic  Byetem.  Combiuation  of  tvo  vertical  priains  n  and  u,  and  two 
pairs  of  basal  facea  m,  u,  t,  {Fig.  77);  in  addition,  a.  horizontal  prism  I 
{Fv/.  78),  u:t=.  US"  55'  17  ;  n:t=  120"  40'  33";  therefore  ii :  h  = 
led"  45'  16',  obfierration  gave  160"  43'  28";  l:t  =  123°  57'  24".  Cleav- 
age parallel  to  m.     (Dauber,  Ann,  Phnrm.  74,  201.) 

Uissolves  sparingly  in  cold  water  and  melts  to  a  brown  resin  in  hot 
water.  Diseolves  in  acidulated  water,  eparingly  in  oold  alcohol. 
(Biideker.) 


C^fPH"  162    ....    16-9 

6  CI  213     ....     21-7     21-6 

6  Ug 600    ....     61-4     61-3 

CN'ui'.GDgCi y;fi    ....  loo-o 

Ckloromercuratt  of  Nieotine.  With  8J(.  Mercuric  Chlaride, 
C»N'H",HC1.8HgCl.  — Obtained  aa  a  crystalline  precipitate  by  treating 
a  cold  nentral  solution  of  hjdrocklorate  of  nicotine  with  a  larger  excess  of 
aqueous  chloride  of  mercury.  CryHtallises  from  hot  water  in  stctlute 
groups  of  needles.     {Th.  Weciheim,  Gerkanlt's  T/vite,  4,  lai.) 

Aqueous  nicotine  does  not  precipitate  cj/anidt  of  mercury.  (Henry 
k  Boutron  ) 

A'ieotine  vitk  ilrrcuric  Chltivide  and  Cyanide.  A  neutral  solution  of 
hydrochlorate  of  nicotine  is  mixed  with  an  equal  quantity  of  a  saturated 
solution  of  cyanide  of  mercury.  Colourless  silky  prisms  grouped  in 
tufts,  dissolving  easily  and  without  decomposition  in  water  and  nlcohol, 
both  cold  and  hot.  With  hydrochloric  auid,  it  evolves  hydrocvanic  acid 
Potash-ley  does  not  precipitale  the  solution  of  the  prisms,  but  colours  the 
solid  salt  reddish  yellow.  Contains  6085  p.  c.  mercury,  1776  chlorine, 
and  2-40  cyanogen,  and  is  iberefore  probably  C^N'K'SSHgCljUgCy  or 
C"N'H'',4figCI,2HgCy.     (Bodeker.) 

Nicoiint  teith  Nitrate  of  Sili-er.  —  Aqueous  nicotine  does  not  pre- 
cipitate nitrate  of  silver.  (Henry  &,  Boutron  )  a.  With  J  At.  Nitrate 
^titeer,  2C*'N'H",AgO,XO°.  ^\  hen  alcoholic  nitrate  of  silver  is  mixed 
irilb  exeeas  of  alcoholic  nicotine,  and  the  ililute  solution  left  to  evaporate, 
t)«sutiful  prisma  are  produced,  which  appear  to  belong  to  the  oblique 
prismatic  syatem,     (Wertbeim.) 

b.  WUh  I  At.  Nitrate  of  Sillier,  C*'N'H",AgO,NO».  Obtained  like  u, 
bat  with  excess  of  nitnte  of  silver.     Colourlcas  prisms. 

Jfitolint  mt/i  Terchloiide  of  Gold  —  Aijuooua  nicotine  funns  with 
•odio-aaric  chloride  a  light  orange- coloured  precipitate.  (Henry  k 
Boutron.)  Hydrochlorate  of  ntcotitie  added  to  auric  chloride,  throws 
down  light  yellow  flocks,  insoluble  or  sparingly  soluble  in  hydrochloric 
acid.     (r.  Planta.) 

Chloroplalt'iiite  of  Nicotine.  —  n.  With  2  At.  HydroeMoric  and. 
I.  Nicotine  is  gradually  added  to  a  luko-wami  eolutiun  ol  ^tolwAi^mio 


330  AZO-NUCLBUS   C'TPH". 

(^  platinum  id  Lydrochloric  acid,  etiiring  consUotly  Mid  eoolias  (hi 
liquid,  bocaiise  it  is  apt  to  get  heated.  Tliere  is  tkeo  produoed  a  my^ 
hue  prectpitiit«  of  oraoge-ci>lbur«d  chtoroplatJoite  of  nicoUae  'ith  i  Al 
bydrochloric  acid,  tho  guantity  incrcoMDg  as  the  stirring  ic  caetinaBli 
&ad  the  mother -liquor  filtered  from  this  precipitate  yields  by  vnMraliw 
or  cowling,  red-coloured  right  priHtna  of  chtoroplntinite  of  nicouiie  wA 
2  At.  hydrochloric  acid.  — S.  Thia  salt  is  obtained  in  larger  crntill, 
when  the  orange-coloured  salt  is  rediasolved  in  the  motlier-liqttM  ij 
boiling,  and  the  solution  is  left  to  eool  and  cryeli*lli«e  in  tww.— 
3.  When  the  red  piisms  obtained  by  1  or  2  are  dissolved  in  »  Uip 
quantity  of  hot  water,  the  solutioD  bccomeB  turbid  on  cootiug,  trta 
eoparation  of  yellow  cryatalline  scales,  isomeric  with  the  red  piitH 
obtained  by  I  or  2.     (Kaewsky.) 

Leaves  platinum  when  ignited  on  platinum-foil.  With  hot  nitric  wwl 
it  gives  off  red  vapours.  It  ia  turned  bruwn  by  oil  of  vitriol,  and  a-W 
bested  yields  a  brown  precipitate  and  gives  olT  sulphurous  acid,  It&- 
solves  sparingly  in  cola  water,  more  easily  in  hot  water  (if  hnU4  sHt m 

little  Hater,  it  btcumet  gelsUnous  ud  the  surface  uid  lest  (olulile),  and  eCMTMH  « 

oooling  in  yellow  cryatalline  ecdtes,  isomeric  with  the  red  prumk  It 
dissolves  in  cold  nitric  and  hydrochloric  acid,  not  in  uioubol  or  in  (ikK 

(Racwaty.) 


20  C  

.._  IHO'O    . 

,     23-8     .. 
.       6-6    _ 
S-2     . 
-.    89-2      . 
.     28-2     ,. 

21-00 
5-ao 
3-2ft 
38-10 
2J-BS 

....    M'l 

np* 

....  1S7-4     . 

.-    SM 

'c»rpa«,2Hci.!Pta 

._.  503-4     . 

.  loo-o   .. 

imo9 

..    1«»4 

a.  Red  priani.     i.  Yellow  crjitalltDe  acales. 

According  to  Raentky,  ii  it  Ptt:l,C"'NHMlCl,  tbat  U  to  wy.  the  hjJitiiHwrf 
B  prculiar  pUlinum  baie  (tbe  cotreip') tiding  member  tu  wbii-h  aDxing  Uw  aaMifeHl 
platinun  cuivpuundi  (li,  29G)  i>  nol  liDOirD ;  a  view  wbii-li  ia  up)>iiM4  hj  (iNkMi 

wttL  rf>|>evt  to  Iliin  and  the  (Dl1ci«infC  rnmpound  (Oinpf.  ekim.  1M|9.  2Ue\  IMI^ 
M  the  latter  givea  off  nicotiae  «bcu  treated  villi  puivlt. 

b.  WUk  i  Al.  llydroehloj-ic  aeid.  —  (Pr»^onrf*on.  rid.  np.y.  Onuf 
yellow  crystalline  powder  (a);  aopomtes  by  apuntnneoua  cvopontM 
from  ita  volution  in  hydrochloric  acid,  in  very  largo,  regular,  on^*- 
coloored  rhombic  prisma  {b);  from  it«  Bolul4on  in  nitric  acid  is  imiit 
vellow  cryntali)  (r),  When  dissolved  in  (au  innufliciont  ({aantity  d^ 
boiling  water,  it  lenves  an  amor(ihouB  reaidue  (</),  whiUt  tbe  salt  a  ^^ 
tallisoB  from  tUs  eolation.     (Kaenaky.) 

Heated   on    platinum-foil,  it  awolU  up,  giTW  off  bvdndilw 

nicotine,  burns  liLe  tiuder,  and  leaves  platinum.     Cold  oil  of  vitriol  tl 
it  while;  hot  oil  of  vitriol  obars  it,  with  evolution  of  milpharow  •    ._ 
and  leaves  a  hlnck  residue  of  pUtinuui.     With  jiociuh,  it  evolnat  tm- 
tine.     (Roewxlcy.) 

luauluhle  in  cold  water,  {tiJr  tvp.)  tnsolubb  in  aloihol  osd  <lh*- 
Diotiolvee  in  tiicutine,  forming  u  rod  liijiiid,  niiscible  wiUiutit  tiuU^f 
with  Fold  water;  and  on  evnjtumtiiig  tbisaolulion  in  varuu,  ibcra  it— ■■> 
■I  lUiek,  gintiniin^  very  deliijoeaeeot  miuw,  rvuinbliug  luait,  ribiA 
whc*    ia    wnlor,  liydrochlorio    acid,  nilrie   aeid,  ulcuh'J   ami  n^- 


ItaM^ 


Koi  caniiDt  in  any  way  be  mftde  to  oTyetolliM.  (Baewsky.)  Perhim 
C"N'H«2HCI,PtCI  or  C»N'U".HCl,Pl6l.  (Gerbardl,  Cwu>t.  oAwT 
1849,  20(1.) 


Orimef-gethw  tall. 
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CMojvplatmaU  of  Nkotine.  —  Kiroli»iilalinehlorid.  —  On  mixing  the 
solalions  uf  lydrochlorate  of  nicotine  and  bicliloriile  of  platiDum,  a  yellow 
cryHtalline  precipitate  ia  formed  if  the  eolations  are  conueatrnted,  and  if 
they  are  dilute,  there  are  deposited,  after  a  while,  obliijue  four-sided  priEDU 
belonging  to  the  right  prismatic  eystein.  (Orti^osa.)  BarrsI  obtains 
the  same  compound  as  a.  granular  powder  by  precipitating  bivhloride  of 
platinnin  with  nicotine.  Liebig  &  Guil  precipitate  witi)  bichloride  of 
platinam  the  distillate  containing  nicotioe  and  ammonia  obtained  in  the 
preparatioD  of  nicotine,  aa  described  at  page  222,  whereupon  the  liquid 
filtered  from  the  precipitate  of  ehlof'plutinate  of  ninuiooiuni  depoiiits, 
after  three  or  four  days,  large  rnhy-rcd  crystals.  —  The  salt  has  a,  bitter 
and  very  sharp  tast«.     (Poeeelt  &  Reimann.) 

When  exposed  to  the  air,  it  becomes  dull,  and  cannot  bo  tecryatullised 
withoQt  deci)iiipo«ition.  Dletiltod  with  poissh-Iey,  it  yields  pure  iiicotins. 
(Liebig  &.  Gail.)  It  dissolves  with  difficulty  in  water.  (Ortigosa.) 
Soluble  In  l>oiling  water.  (Barral.)  It  disvulves  in  hot  dilute  hydro- 
ohlorio  acid  (Ortigosa),  somewhat  in  nitrio  acid.  (Possolt  it  Reimunn.) 
Insoluble  in  hydrochloric  acid.  (v.  planta.)  Insoluble  in  alcohol  and 
IB  ether  (Ortigoea) ;  VMy  soluble  in  a  slight  excess  of  aiootine. 
(Bvral.) 
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A  cHat'-  of  Nieotine.  —  Nicotine  supersaturated  with  glacial  acetic  ncid 
and  exposed  to  the  air,  forms  after  8  days  a  neutral  syrup,  (Posselt  & 
Reimnnn.)  Acetate  of  nicotine  crystallises  with  difficulty.  (Henry  & 
Bontron.)  Strong  acetic  acid  forms  with  the  ethereal  solution  of  nicotine 
B  clear  mixture,  from  which  water  extracts  the  acetate  of  nicotine. 
(Posselt  &  Rcimann.)  According  to  Schlossing  also,  acetate  of  nicotine 
18  iK>lublo  in  ether. 

O«u^(ti0  n/iVi'cotinr.—Crystnlliue,  easily  soluble  in  water.     (.Pu»se\v 
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&   Ruiniann.)      Ineolnble  in   ether.     (SchlSesing.)      LAmiMe    lu<iD|  i 
pearly  lustra.     (Henry  &  Bontron.) 

Nicotiue  forms  a  cryatallieable  salt  with  nieoOe  add  (x,  229). 

Tarti-ate  of  .Vkoline  is  obtained  by  eTaporatitij;  its  wlntioii  in  iW 
air,  as  a  crystalline  granular  masa  easily  Bolable  Id  water.  (PocmIiA 
Reimann.) 

Parpuratt  of  XicotvM,  —  Aqneons  alloxan,  to  which  a  few  ')».[■•  J 
nicotine  are  udileil,  ousumes  in  a  few  secoujs  a  dark  purple  c  <1  -  ■■■  ' 
subseqaently,  there  are  formeit  in  the  red  liquid,  coloDrless  riiom'  - 
rery  siniilur  to  thoee  of  uric  acid  when  the  latter  have  Ofijiu.  . 
obtuse  angles;  they  may  be  freed  from  the  mother- liquor  L>_v  .i:L.-iLir: 
with  a  small  quaatlty  (if  water.  The  crystaU  dieaolve  in  culd.  ui-xiiTii'.''. 
dilute  potash-loy,  with  splendid  purple  blue-colour  and  the  'j'tuiir  <i 
nicotine.  The  purple  motber-liquur  may  be  evaporated  over  oil  nf  niTiiJ 
to  a  blood-red  viscid  syrup,  which  dries  up  to  an  amorphood  mx-i  ;  il  i' 
decolorised  by  absolute  alcohol,  with  precipitation  of  brick-rtd  lliL.i 
which  dissolve  in  alkalis  with  carmine  colour,  emitting  at  the  simi:  tjim- 
an  odour  of  nicotine.  (Schwarzenbacb.)  —  Honoo  SchwarErubiu^fa  bu)i- 
posos  that  the  mother-liquor  contains  acid  purpurate  of  nicotine,  and  ttui 
the  crystals  contain  the  neutral  purpurate.  {WitUteinl  Yiertdjakmdlr. 
G,  4-24  and  8,  ITO.) 

Picric  acifl  addeil  to  hydrochiorate  of  nicotine  throws  doim  mlpbar- 
yellow  flookB.     (v.  Plunta.) 

TtTieture  of  gnUi,  added  to  aqueous  nicotine,  throws  down  a  whiu 
curdy  precipilAte  (Henry  &i  Boutron) ;  it  forms,  with  hydrochlorata  of 
nicotine,  a  whitish  cloud,  which  disappears  on  addition  of  a  few  Anftd 
hydrochloric  acid,  but  ie  reproduced  by  a  larger  quantity,     iv.  PUata.) 

Nicotine  mixes  in  all  proportions  of  aleofiol.  Tbo  luixtnre,  wba 
distilled,  gives  off  firi<t  a  ooiuparatively  pure  alcohol^  then  spirit  ouaUk- 
inj;  nicotine.     (Posselt  &  Reimann.) 

Il  mixes  in  alt  proportions  with  fthfi;  ami  the  solutioti  wh«n  dlrtffiii 
gives  off  pure  other,  with  only  a  little  nicotine  towards  tli«  tad.  It 
gives  up  all  its  nicotine  to  acids.  {Poasclt  ic  Reimann.)  Ether  to^iatj 
removes  nicotine  from  its  aqneous  eotution. 

Nicotine  rliasolvos  in  about  40  pts.  of  oil  of  turpfntlne,  vatAj  in  ml^ 
almimdi ;  the  latter  xolntion  has  a  ver^  sharp  taste,  and  gives  up  all  iU 
nicotine  when  shaken  up  with  acetic  acid.     (Reimann.) 


A/'iiendix  lo  Skotint. 

a.  Nicotianine  or  Tobacco-camphoi-. 

HKKMfln-iDT.      Schm.  31,  442;  abstr.  Sen.  Jalntiber.  1823.  113. 
PusskltA  Rbimam*.  M'iff.P/uirm.3i,i3S;  Bin.  JahreArr,  MSU^ 
LrKDKREB.     Jiepert.,  53,  205, 
Oakral.     CoM/'f.  rtTid.  81,  1376. 

Obtained    by    HermbslNdt,   in    1823,    front    Xicotiiuta 
According  to  Londerer,  it  is  produced  in  the  ijrying  of  the  i 
]i  u  froali  lobaccu'leuvcH  du  not  yield  it. 


NICOTIAN  INK. 


^33 


PreparalioTt.     The  herb,  either  fresh  or  dry,  is  distilled  with  a  Bmall 

iBntity  of  water,  whereby  a  milky  distillafe  is  obtained,  on  the  Bai&ce 

which  nicociftnine  separates  after  a  few  days  in  laminar  cryataU. 

_        The  remaining  portion  of  the  dietillate  ia  mised  with  enbacetate  of 

leail,  the  precipitate  decompoGed  by  a  not  <iiiite  sufficient  qaantity  of 

dilute  sulphuric  acid,  and  the  liquid  filtered  from  the  sniphate  of  lead  is 

left  to  evaporate.     (Hermbstadt.) — According  to  Poaselt  Jc  Reiniauu, 

tUJH  lead-precipitate  le  nothing  but  carbonate  of  load,  and  does  not  yield 

any  more  uicotianiiie.     These  chemists  pour  12  lbs.  of  water  on  6  lbs.  of 

tobacco -leaves  -  distil  off  6  lbs  ;  odd  to  the  residue  6  lbs.  of  frcsli  water ; 

distil  again  ;  and  repeat  this  treatment  five  times.     The  distillate  depoatts 

^_1J  grains  of  uicotianine,  while  nicotine  remaina  in  solution.     Landerer 

^^AXtracte  from  the  aqueous  distillate  uf  tobacco-leaves  only  a  few  druchme 

^^U  water,  from  which  the  nicotianine  separates  on  standing. 

ft-' 

■■pimc 


Properties.     White,  crystalline,  laminar.     Melts  when  heated,   and 
B  gradually  evaporates  (Hermbstadt)  ;  in  some  weeks,  when  exposed 
the   air  in    open   veesels.     (Poaaelt  &    Reimann.)     Smells  like  fine 
bimcco  (HemibstEdt)  ;     like  tobacco-smoke  and   lilac-blossoms,  more 
Strongly  wben  heated,  hut  without  exfiting  sneeziug.     (Hermbstadt.) 
On   the  tongue,  or  in  the  throat,  it  tastes  like  tobacco -vapour  (Hermb- 
stadt);  not  at  all  sharp,  but  warm  and  bitterly  aromatic.     (Posselt  & 
fieimann.)     When  swallowed,  it  produces  nausea  and  giddiness  [Hermb- 
^nnidt) ;   a  dose  of  2  grains  produces  no  particular  effect.     (Posaclt   & 
^■Beimnun.)     Neutral. 

W.  ■»■ 
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According  to  Buchner  (Bepert,  53,  300)  it  ia,  perhaps,  a  compou 
~tucotine  with  a  volatile  vegctAble  acid. 


id  of 


DecoMpotiliont.  Nicotianine  turns  brown  when  exposed  to  the  air. 
(Hermbstadt.)  —  It  is  insoluble  in  nitnc  acid  when  cold,  but  dissolves  in 
it  when  hot,  giving  off  nitrous  gas.  (Posaelt  Si  Reimann.)  —  It  dissolves 
in  potaab'Iey  (Poseelt  &  Reimann),  and  gives  off  nicotine  when  distilled 
therewith.     (Barral.) 

It  is  soluble  in  water.  (Hermbstadt.) — It  ia  not  sensibly  soluble  in 
aqueous  hydrochloric  acid,  and  remains  unaltered  when  evaporated  by 
contact  with  it.  —  According  to  Hermbstadt,  it  precipitataa  lead  and 
mercuric  aalts  ;  hut,  according  to  Posselt  &  Reimann,  these  preoipi- 
lAtiona  do  not  take  place.  —  It  forme  a.  white  precipitate  with  tincture  of 
galls.     (Hermbstadt-) 

It  disaolvea  in  alcohol  and  in  ethir.  —  The  alcoholic  solution  becomes 

milky  on  addition  of  vater  ^Posselt  &  Reimauu) ;  according  to  Henuh- 

vitadt,  it  docs  not. 


AZO-NUCLEUS   C^N'II". 


b.  Empyreumatic  Oil  of  Tobacco. 

Zeibb,     J,  pr.  C'/uMt  29,  388;  Ann,  I'hai-m.  47,  127;  Pog^,  60,  278. 

CoDipiTB  p.  221. 

Preparation.  Dry  tobacco  is  distilled,  %ni  tbe  retulttng'  tnr  is  i  _ 
Gcd.  The  oil  thns  obtained  is  aoreral  times  afaaken  up  with  wuter  ;  then 
dried  oyer  chloride  of  calcium,  filtered,  twice  rectified,  &  certain  qitaotitj 
of  tar  remaining  behind  each  time,  but  only  a.  araM  quaDlity  the  eecond 
time,  and  the  first  half  of  the  distillate  is  collected.  

Slightly  pale  yellow,  transparent.     Sp.  gr.  087.     Boils  at   »ba 
195°, 

CalaUation  aceardinff  Iti  Ztvu.  ZeiM. 

lie „..    66     71-90     7i-2(i 

II  H 11     11-79    1201 

2  0 WOMidN...     17-21     1673 

C'lHUQ*    93     _ lOOM     inO-00 

The  oil  contained  about  3  p«r  cent,  of  nitrogen  nbich  wu  not  incladed  in  Z 
calculatinn.  As  Mrlicu*  found  nicotine  in  tobicco-sninke,  which  nicoline  «■ 
aepornteii  in  Zeiie's  mode  of  prepnriition,  the  nitrogen  of  the  nicotine  uppeui  U 
been  present  in  the  oil,  which  irould  make  t)ie  ctUi-alatioa  jUtogether  wrong.     (Kr.)    ' 

Tlie  oil  turns  brown  in  contact  with  the  air.  — Bums  with  »  strong 
luminous,  eooty  flame. — Potatnum  acta  on  it  slowly  in  the  cold, 
attacks  it  strondy  when  heated,  cuoverting  it  ioto  a  brownred,  < 
mass  which  yields  by  distillation  a  light  yellow,  somewliat  »iscid  < 
having  a  strong  aromatic  odour,  while  a  pitchy  mass  rcniniuB  liehind.  ■ 
When  the  oil  is  boiled  for  fire  or  six  hours  in  a  lone-Decked  tiaak  « 
lumps  of  potath-hgdrate,  and  a  little  water,  ammonia  is  crolved,  and] 
yellow  oil  paasoB  over,  which  boils  at  '220',  has  a  lesa  nnplensant  odoH 
than  the  original  oil,  and  does  not  act  u|ioq  fused  potaasinm.  Thia  « 
contains  79  90  p.  c  C,  1001  U  and  10  09  O.  The  alkaline  reaidoi)  db 
solved  in  water,  filtered  from  the  separated  charcoal,  oeutrntiacd  w!tli 
sulphnric  acid,  and  evaporated,  frives  up  butyntie  of  potash  to  atcuhul. 

The  oil  is  nearly  inso lob le  in  water. —  It  disMlves  totliiie  qnicklv,  Mid 
with  brown  colour.  —  It  absorbe  a  small  quantity  uf  dry  hi/drorJUorU  at 
ga»,  becoming  thereby  more  riacid  and  brown-red,  and  recovering  its  {id 
yellow  colour  on  addition  of  ammonia. 

It  mixes  in  all  proportions  with  alcohol  and  fUur. 

By  slow  combustion  of  tobacco  in  the  pipe.  MeUens  {f .  Attn.  Ckia 
Pky*.  9,  471)  obtained  nicotine  (p.  221)  and  Ur.  The  Inttor.  dialilll 
with  water,  yielded  a  brown  oil  having  a  iihai^  and  peculiar  empyi 
matic  odonr,  while  a  black,  riscid  mans  was  left  aolnblo  in  alcohol.  1 
oil  is  lighter  than  water;  begins  to  boil  at  HO",  after  drying  over  chloride 
of  calcium,  the  tumpemture  soon,  huwofer,  rising  to  2(10",  and  nlttiDat»ly 
to  SOO';  and  passes  over,  light  brown  at  first,  but  afterwards  of  Amtkw 
colour. 


METnyL-NICOTINE. 


ftAuLSCBHtin.     Atu 
Centr.  1H54,  eSO, 


Methyl-nicotine. 
C"NH'  =  C"'(C'H']NH',H'. 
t.  Pharm.  90,  222 ;  J.  pr.  Chem.  63,  8i>  j  rhnr 


FtnHatieeli*.     Known  only  as  a  liydmle  and  in  salti, 
ftirmalion.     p.  224i. 

Prtparatioti.  — Nicotine  is  niixeil  with  iodide  of  luetlifl  ;  the  action, 
■■  h  euon  begina,  la  allowed  to  oome  to  an  ead;  the  dark-coloured 
iodate  of  nieiiiyl-nicotine,  nliicli  solidi6es  id  a  crystalline  mass  on 
•olinu;  (syrapj,  if  the  quantity  of  iodide  of  metbyl  is  insufficient,  but 
becoming  cryatulline  on  the  addition  of  a  larger  quantity),  is  waahed 
with  ftlcobol,  crystallised  from  wnter,  and  the  concentrated  aqueous 
solution  is  decomposed  with  recently  precipitated  silver-oxide,  ■wliorehy 
iodide  of  eilver  and  an  aqueous  eoluiioa  of  methyl-nicotine  are  ohtaineo. 
Tliis  solution,  evaporated  orer  oil  of  vitriol  at  100°.  leaves  a  dark, 
viscid,  new  crystalline  lesidne,  probably  consisting  of  hydrate  of  methyl- 
DJcotiue. 

tits  aqueous  solution  has  a  bitter  taate.  It  is  inodorous,  has  a  strong 
koline  reaction,  and  dissolves  the  cuticle  like  caustic  potash, 
It  remains  unaltered,  when  ibe  solution  of  its  hydriodate  is  heated 
ill)  iodi'U  of  mrtliyl. 
Methyl-nicotine  is  a  strong  base.  It  saturates  acids  completely,  and 
forms  salts,  of  which  the  tulphaU,  hr/drochlomU,  nitrate,  and  hydrocyanatf 
cryslalliao  with  difficulty;  the  hi/driifiuale,  aeetalt,  oxalatf,  and  tartaU 
jiot  at  all.  Aqueous  methyl-nicotine  precipitately  other  oxides  from  eopptr 
"^i  iron  salts.     It  dissolves  recently  precipitated  hydnUt  of  alumina. 


Vj/driodatr  of  JHetht/t-nieotine.     Soluble  i 
Icobol,  and  nearly  insoluble  in  ether. 


watw,  less   soluble  in 


CSNH'.HI.... 


ChlordJiieraimlf  tf  Methyl-nic'iHne.  —  Prepared  on  mixing  raercnric 
hloride  with  aqueous  hydroclilomto  of  methyl- nicotine,  and  niay  be 
tallised  in  nodules  from  hot  witter.  Contains  5li-il  p.  c.  mercury, 
i  is  therefore  C"^'H^HCl,4HgCl.     {Cidmlatiou,  a8-39  p.  c.  Hj) 

C^hi'o-aurate  af  Methyl-nkoline  —  Light  yellow  precipitate,  produced 
J  tnixhig  the  eolutione  of  tercldoride  of  gold  and  hydrocblorate  of 
methyl,  nice  tine.  It  is  nearly  insoluble  in  cold  water  and  alcohol. 
Dried  at  100",  it  contains  45-23  p.  c.  of  gold,  C"NH',HCI,AnCl'  =  45-28 
c  An. 


^P.  •-  An. 


C^^^-piitimzii  2/J/^y-iri?:ir^jK.  —  HrdrocUonteof  methyl-iiieotiBe 
iff  prerp-::auii  vhk  }:i<kl'iii'^  zi  t^ASirvM.  mnd  the  precipitate  ia  aystel- 
lised  frsL-m  iK^Iizx  vmser.     Cixssalliae  prodoct,  spuinglj  scdoble  in  eold 

Suhlfchnidt 
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Pt _     _     ??-:  _     32-:7     33-«3 

C^'H'.HCUPX?        —  SOl-2  _  100-00 


HTdrodiIora;tf  of  nee^Ti'iucotiBe  mixed  with  chloride  of  paUadiim^ 
kftTcs  on  eT^pondoo.  a  sjrsp  wLich  buit  be  obtained  on  ery«talli«tioi 
frpm  alcoboL 


Ethyl-nicotine. 

r-*XH-  =  C^(C*H»)NH«,H». 

T.  Plaxta  &  Kekcle.     .ijiJi.  Pka»^,  87,  2  ;  J.  pr.  Chem.  60,  S9T; 
PAann.  Cnilr.  1$53,  SdO;  X.  Ann.  Ckim.  Phyt.  40,  290. 

Aeik^i-mifiim,  llmemieotm,  —  Vint  obserrcd  by  Uofmuui  {Amm,  Pkmnm.  79, 3L) 
—  Kdovii  oolj  in  combioatioa  with  w%xet  and  acids. 

FbrMc/io«.     y^Coxp.  p.  22G/ 

PtYlkiration.  Nicotine  is  mixed  with  excess  of  iodide  of  etbyl  in  & 
sealed  tube,  and  heated  for  an  boor  in  the  water-bath,  or  till  the  misf 
solidifies  in  yellow  crystals  on  cooling  ;  the  product  is  dissolved  in  water; 
the  red  resin  which  separates  it  forms  wpmallT  when  the  hcnt  is  too  kx^ 
continued^  is  removed  by  tiltnition,  and  the  solution  is  left  to  evaporate; 
it  then  yields  ra^Iiatiu^  crystals  of  hydriodate  of  ethyl-nicotine.  On 
digesting  the  aqucims  solution  of  these  crystals  with  recently  precipitated 
oxide  of  silver,  iiHliJe  of  silver  is  precipitated,  and  an  aaueous  solatioo 
of  ethyl-nicotine  is  obtaineti,  which  is  colourless  (or  slightly  reddi^b 
yellow,  if  prepared  with  crude  hydriodate  of  ethyl-nicotine),  modoroa^, 
has  a  very  bitter  taste,  a  strong  alkaline  reaction,  and  dissolves  the 
cuticle  like  caustic  potash. 

Ethjl-nicotine  i*  C>«NIP>  (which,  by  mddition  of  IHO.  becomes  C><NH"0. 
corresponding  to  NH*0).  if  nicotine  »  C^NH*;  or  has  the  dovble  formnla,  CTN*H'. 
if  nicotine  is  C^'N-H^^  (t.  Planta  «c  Kekuld.)  In  the  formation  of  etbyl-nieoCiBe. 
the  molecule  of  nicjtine  (C^*N'-H>*^  is  split  up  in  such  a  manner,  tliat  from  1  At. 
nicotine  and  2  At.  iodide  of  ethyl,  2  At.  hydriodate  of  ethyl-nicotine  are  prodsod. 
(Gcrhardt's  TVai/t^  4,  1H5.)  — Ethylnicotinc.  with  additiim  of  1  H  bears  to  niootins  tfat 
same  relation  that  tetrrthyl-ammonium  bears  to  thethylamine. 

DecamposiiioM.  1.  Aoneous  ethyl-nicotine  becomes  turbid  whia 
heated,  deposits  a  dark  red-brown  oil,  and  gives  off  when  distilled,  a 
brown  oil  and  a  strongly  alkaline  liquid,  which  exhibits  a  doep  it' 
M>lni|r  by  transmitted  light,  and  a  green  iridescence  by  reflected  ti^i 
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ith  these  liquids  colour  tlie  ekin  yellow,  and  have  a  paogent  odour  of 
stinking  Gsb.  Aigueous  ethyl -nicotiao  undergoes  &  similar  doconipositioa 
vlien  left  to  et&nd  in  tha  air  or  in  vacuo.  —  2.  Hydriodate  nod  bydro- 
limmate  of  ethyl- nicotine  are  not  altered  by  po(aih-lei/  in  the  cold  ;  but 
when  heftled  with  it,  tbey  yield  the  same  products  that  are  formed  by 
tlie  eimple  action  of  heat  ou  aqueone  ethyl-nicotine.  —  3.  Hydriod^ito  of 
eibyl-nicotine  melts  when  ktated,  turning  slightly  brown,  and  yields  a 
diitillate  of  nicotine  and  iodide  of  ethyt,  which  partly  reconibine  in  the 
nwiver,  forming  bydriodate  of  ethyl-nicotine.  —  4.  A  concentrated 
tijoenos  solution  of  ethyl-nicotine,  heated  with  iodide  of  elki/l,  is  con- 
Yfrted  into  hydriodate  of  ethyl-nicotine,  without  forming  a  base  containing 
i  larger  proportion  of  ethyl. 

Oumbhuitione.  Ethyl-nieotine  unites  with  ncids,  forming  crystallia- 
A\6 a,ail  very  soluble  salts.  It  is  a  strong  base,  nhich  expels  ammonia 
horn  its  salts,  and  behaves  with  saline  solutions  like  the  fixed  alkalis, 
iSrowing  down  the  heavy  metallic  oxides  and  the  alkaline  earths. 

Aqueoos  ethyl- nicotine  absorbs  eajioiiic  acid  from  the  air. — Sulphate 
^ dhfl-iiicoliHe  ie  a  viscid  syrup  containing  a  few  crystalline  particlea. 

SudrinitaU  of  Ethyl-nicotine.  —  Obtained  by  the  action  of  alcoholic 
nicoline  on  iodide  of  ethyl,  or  by  reorystallising  from  boiling  alcohol  the 
ptodnet  prepared  as  described  at  page  236,  in  nodular  groups  of  beautiful 
colonrlesa  prisms,  which  may  be  separated  with  some  loss  from  the 
ttAikh  yellow  mother-liquor  by  absolute  alcohol.  It  docompoeea 
partially  when  its  aqueous  solution  ia  evaporated,  forming  a  ted  iodated 
n»m.  When  heated,  it  decomposes  in  the  manner  above  described  (3). 
it  ia  very  soluble  iu  water,  sparingly  soluble  in  alcohol  and  ether. 

T.  PUnta  &  KekuU. 
Prom  oil  of  titriol.  mesa. 

CNH"   110-0     ...,     46'39 

I      127-1       ,.     S.T81     5S-S5 

C"NH",HI 237'1     ,,..  100-00 

tlydrohromati  of  Ethyl-nieotine.  —  When  bromide  of  ethyl  is  brought 
in  cnntaot  with  nicotine,  even  in  the  cold,  an  oil  is  produced,  which 
picr«a»es  on  beating  the  mixture  iu  the  waler-hatb,  and  finally  solidifies 
in  a  crystalline  mas&.  It  is  even  more  deliqueacent  than  the  bydriodate. 
Il  dicsolvea  with  moderate  facility  in  absolute  alcohol. 

Ilydroehhrat'.  of  Ethyl-nieotine  is  obtained  as  a  radiated  oryatallino 
>nau  iiy  evaporating  its  solution  in  vacuo. 

Nitrate  nf  Elhyl-nieotme. —  Viscid  syr up,  containing  a  few  crystalline 
puiicles. 

Chloromureivate  of  Ethyl-nicotine.  —  Mercuric  chloride  tbrowa  down 
from  hydroehlomte  of  ethyt-nicoline,  white  flocks,  sometimes  caked 
tngether  tike  a  resin,  which  melt  when  heated,  dissolve  in  boiling  water, 
tod  Bepniate  in  crystalline  nodules  on  cooling;,  Tliey  way  he  washed 
•ilh  cold  water, 


L. 


388  AZO-NUCLBUS  C*N«H«. 


14  C  .... 

84 

....     15-22 
....       2-54 
....      217 
....    25-72 
....     54*35 

W39 

N.... 
12  H... 

.  ...     14 
12 

2-25 

4  CI  ... 

142 

25-71 

3Hg 

300 

5414 

C»NH" 

,HCl,3Hga 

....  552 

.^  100-00 

CJUoroaurate  of  Ethyl-nicotine.  —  TeroUoride  of  gold  added  to 
hjdrochlorate  of  ethyl-nicotine,  throws  down  a  sulphur-yellow  predpi- 
tate,  which  crystaUises  from  its  hot  aqueous  solution  on  cooling  in  splen- 
did gold-yellow  needles. 


V.  PUnU  3c  KthalL 


C"NH"C1* 252     ...     56-13 

Aq  197     ....    43-87     43-93 

C"NH»,HCl,AttCP   ....     449     ....  10000 

Chlortyplatinate  of  EthyUni4X>tine.  —  Hydrochlorate  of  ethyl-nfcotiw 
mixed  with  bichloride  of  platinum,  throws  down  yellow  flocks,  whick 
soon  become  orange  .yellow  and  crystalline,  and  separate  from  boiliDg 
water  in  orange-red  prisms,  generally  acuminated.  It  is  nearly  insolable 
in  boiling  alcohol,  insoluble  in  ether. 

From  oil  ofvitrioh  or  at  100^  t.  Planta  ft  KelraW. 

14  C  84-0     ....     26-65  „    26-61 

N  140     ....      4-44 

12  H  120     ....      3-81  3-24 

3  a 100-5     ....     33-79 

Pt  98-7     ....     31-31  31-29 


C"Nn»,HCl,PtC12  315-2     ....  10000 

Chloride  of  Palladium  is  not  precipitated  by  hydrochlorate  of  ethjl- 
nicotine,  but  on  evaporating  the  mixed  solutions,  a  brown  gam  is  obtained 
which,  when  its  alcoholic  solution  is  left  to  eraporate,  leaves  large  browD 
rhombic  tables. 

With  oxalic  and  acetic  acid,  ethyl-nicotine  forms  uncryBtallisible 
salts. 

Tannic  acid  doos  not  precipitate  aqueous  ethyl-niootino ;  picrie  ticid 
produces  sulphur-yellow  flocka 


Amyl-nicotine. 

C*»x\H"  =  C*"(C^^H")NH*,H». 
STAHLScnMiDT.     Attn.  Phann.  .00,  226. 

Mjflinicotin, —  Known  only  in  a(|ucou«t  solution  nn<l  ait  n  platinum -salt. 

Formation  (p.  22ri). —  Nicotine  is  hcntcil  with  iodide  of  amy]  in  a  teaM 
tube  to  100''  for  several  days;  the  pro<luct  is  dissolved  in  water;  the 
separated  iodide  of  amyl  is  removed  ;  and  the  solution  is  digested  witb 
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recently  precipitated  oxide  of  silver,  whereby  iodide  of  silver  is  separftted, 
and  an  aqaeoss  solution  of  amyl-nicotine  is  obtained. 

This  compound  behaves  with  saline  solutions  like  ethyl-iHCOtine ;  it 
satarates  acids  and  forms  salts,  which  cannot  be  obtained  in  tie  solid 
state,  even  by  slow  evaporation.  The  solution  of  amyl-nicotiae,  mixed 
with  bichloride  of  platinum,  throws  down  light  yellow  flocks^  which, 
wheu  dried  at  100%  contain  28*25  p.  c.  platinum^  and  are  therefore 
C»NH",HCl,PtCl»  (calc.  27*63  p.  c.  i^atinum). 


Frimary  Nncleus  C*H". 

Oil  of  Turpentine. 

Saussure.     a.  Oehl.  4,  682;  N.  Ann,  Chim.  Phy»,  13,  271;  Schw.  29, 

165;  N.  Tr.  5,  2,  112;  Fo^g.  25,  370;  Ann.  Chim,  Fhys.  49,  225; 

Ann,  Pharm,  3,  157. 
Gehlen.    a.  Gehl,  6,  471. 

Drb.    Phil  Trans.  (1818),  2,  338;  Schw.  28,  329. 
Houton-Labillardiere.    J.  Phaifn.  4,  5. 
UmrERDORBEN.     Pogg,  8,  485;  further,  9,  516;  further,  11,  34. 
BoissENOT  &  Persot.     J,  Pharm,  12,  214;  Ann.  Chim,  Phya.  31,  442; 

N.  Tr.  13,  1,  225. 
Hermann.    Pogg,  18,  368. 
Oppermann.     Pogg.  22,  193. 

WwcKLER.     RepeH,  32,  371;  further,  33,  185;  further,  34,  378. 
BuNCHET  &  Sell.     Ann.  Pharm.  6,  259;  Pogg»  29,  133. 
Dumas.     Ann.  Chim.  Phys.  50,  229;  Ann.  Pharm,  6,  250. 
MuLLER.     N.  Br.  Arch,  1 1,  52. 
Braxdes.     N.  Br,  Arch,  11,  54. 
Zeller.     Repert.  67,  265;  Studien  uber  atherische  Ode,  Landau,  1850j 

N,  Jahrb.  Pharm.  2,  292. 
PoiEx.    N.  Bt.  Arch.  18,  280. 
BoDTioNY.     J,  Chim.  nUd,  10,  385. 
QuYOT.    J.  Chim.  mcd.  12,  487;  J.  Phys.  5,  230. 
BiOT.    Ann.  Chim.  Phys.  69,  22;  N".  Ann.  Chim.  Phys.  10,  11;  Compt, 

rend.  21,  1. 
Auberoier.     J.  Pharm.  27,  278. 
Soubeiran  &  Capitaine.     J.  PJiarm,  26,  2;  Ann.  Pharm.  37,  311;  N. 

Br.  Arch.  22,  171;  further,  24,  17. 
Beville.     Ann.  Chim.  Phys.  75,  37;  J.  Pharm,  26,  652;  J,  pr.  Chem. 

22,  81  and  158;  Ann.  Pharm,  37, 176;  Compt,  rend.  12,  394;  iV.  Ann, 

Chim.  Phys.  27,  80;  Compt.  rend.  28,  424;  abstr.  Ann.  Pftarm,  71, 

349;  J.  pr,  Chem.  48,  62. 
Weppen.     Ann,  Pharm.  34,  235;  further,  41,  294. 
WoLHER.     Ann,  Phai-m.  47,  237. 
Babourdin.     N.  J.  Pharm.  6,  185. 

OuiBouRT  &  BoucHARDAT.     N'.  J.  Pharm.  8,  18;  J.pr.  Chem.  36,  316. 
BorcHARDAT.     Compt.  rend.  20,  1836;  N,  J.  Pharm.  8,  87;   t/.  pr. 
Chm.  36,311. 


240  PRIMARY   NUCLEUS  CU". 

Haoek.     Pogg.  63,  574. 

Cailliot.  N.  Ann.  Chim.  Phyi.  21,  27;  Ann.  Pkarn.  S4,  57«!  /. 
Chem.  42,  233. 

ScBABLiso.     Cluim.  Gaz.  1840,  417;  Ann.  Pkarm.  74,  235. 

ScnSKIDEK.     Ann.    Pharm.  75,  101;  Pharm.  Centr.  1850,  845. 

CnitTARD.     Compt.  rtnd.  33,  671;  Compt.  rend.  34,  484. 

ScaoNBBiN.  J.  pi:  Chem.  52,  135  and  185;  further.  53,  65;  furtW, 
74;  furtber,  66,  272;  further,  75,  80  »n(l  98;  Pogg.  lOS.  337. 

Bbrthelot.  K.  Ann.  Chim.  Phi/s.  38,  55;  /.  pr.  Chem.  56,  463;  afa 
Compl.  rend.  U,  789;  -V.  J.  Phann.  22,  31;  y.  Aim.  Ckm.  fl 
3.9,  5;  y.Ann.  Chim.  Phyi.  40,  6;  ahstr.  Cimpt.  rmd.  36,  435;  J 
Pharm.  88,  342;  X  ;»■.  CAfnt.  5.1,  137;  If,  J.  Pharm.  28,  40. 

Fti'cKioBa.     Benier  .IfittheilHnijen,  June,  1854;  X.  J.  Pharm.  3fl,  40. 

WiLLtiMS.     CActi.  (?£«.  1853,  365;  J.  pr.  Chem-   61,    18;  Chm 
1854,  432;  y.pr.  CAmt.  64,  440;  If.  Pha.  May.  J.,  5,  536. 

Kkop.     Pharm.  Centralbl.  1854,  321,  409  and  498. 


MmKiiri  tpeeially  rrlaiiny  lo  Turpentinf-camphor  and  Trrpintl, 

BucHWEH.     Jlfperl.  9,  276;  furllier,  22,  419. 

Gkiokr.     Moff.  Pharm.  16.  64. 

BBRNaABDi  &.  Trommsdorpp.     JV.  7*1-.  16,  2,  48. 

Brandbs.     y.  Br.  Jreh   11,  285. 

VooET.     JF.  £r.  Aivh.  23,  291. 

Ddmas  i   Pelioot.     Ann.  Chim.  Phyt.  57.  334  ;  Ann.  PHutwl.  H, 

J.  pr.  Vhrm.  4,  386. 
Hbbtz.     Poffg.  44,  190. 

Wiooraa.     4nn.  /'Annn.  33,  358;  furtber,  57,  247. 
Ramublsbero.    Pogg.  63,  570. 
List.     Jtin.  Pharm.  67,  362. 
Bkhtbruot.     N.  J.  Pharm.  39,  28. 


Ufmoirt  tptciaUj/  relating  to  ,( rtifeial  Camphor. 

KtMDT.     (1803.)     A.  Tr.  11.  2,  132. 
TKOMM^iMRn'.     J.  Tr.  11,  2,  135. 
CYuzEL,  Chomkt  &,  BocLLAT.     jIhr.  CAtm  51,  270. 
Okblkn.     a.  OM.  8.  458. 
TmiiiABD.     Mim.  (fa  fa  &X-.  (TJrc.  2,  26. 
OpPKitMAnM.     Po^  !3.  199. 

DrMAS.    Ann.  Chim.  Phyi.  52,  400;  Ann.  Pharm.  9.  56;  P«m.  », 
BssTUKLOT.     X  J.  Pharm.  28,  450;    .V.  Ann.  Ckiwt.    Pkfi.  Vt, 
and  31. 


&>Hreri.     In  the  root,  stem,  b^aIlcbB^  teaTe*.  and  p«r{«nia  nf  ttH 
tteoi  belonfrio^  to  the  conireroiis  family,  and  to  the  gcotta  Pimu,  fd 
AUf,  Lam  i  hoDce  al«o  in  tarptntint,  the  rminousjaiM  wkidi 
from  incttions  made  for  the  parpoao  in  tho  slema  of 


,  tOt 
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Extraction.  1.  By  djatilling  varioiu  kin<ls  of  turpentine  either  alone 
OTMfith  wuter. — Steam  or  air,  heated  to  107",  is  pasaeJ  either  directly 
lliroDgh  turpenUne  or  through  a  spiral  tube  coiled  up  in  the  turpeatiae 
tufered  with  water,  and  servinj,'  to  couvey  to  it  the  heat  required  for  the 
(iiitilktion  uf  the  volatile  oil.  (Katen,  Load.  J.  Sept.  18^4,  172; 
Ang.  1835,  86.) 

When  turpeatine  is  distilled  ptr  k,  the  oil  pasKes  over  first,  and 
loniinls  the  end  of  the  distillation,  succinic  acid  sublimes.  (Lecanu  & 
Sierbal,  J.  Phnrtit.  8,  431 .) 

When  Venice  turpentine  is  distilled  with  water,  the  Buceinio  acid 
ceinaiDS  dissolved  in  the  nater  which  passes  over  witli  the  oil.  Venice 
loifKnline,  liistillod  alone,  yields  first  a  more  volatile,  and  afterwards  a 
lesi  volatile  oil.     (Unverdorben.) 

Pint-rain,  subjected  to  dry  distillation,  yields,  together  with  the  oil, 
liirown  or  yellowish,  seldom  colourless,  turpentine- water,  amounting  to 
1-1'5  per  cent,  of  the  resio,  and  containing  acetic  acid.  (Grimm,  Ann. 
I'kmn.  107,  255.) 

_  2,  By  distilling  various  parts  of  coniferous  plants  with  water.  —  In 
llils  manner,  oil  of  turpentine  may  be  obtained  ;  From  the  cones  of  the 
"ilrer  fir  (AlUt  peetinala,  Dec.)  (Zeller,  Fliickiger),  which  contain  the 
rdiiile  oil  in  the  pericarps,  and  a  fixed  oil  in  the  seeds  (Zeller) ;  from 
IW  bmnolica  of  the  spruce  fir  {Pinut  ab'iei,  L.)  Gotlscbalk,  Ann.  Pkaim. 
C.  237) ;  from  the  cones  of  the  dwarf-pine  (Piinu  Mnghia,  Scop.) 
(Blincliet  &.  Sell  1  ;  from  the  cones  of  the  Scotch  fir  {Pinui  tylvtant,  L.), 
wiiicb  serve  for  the  preparutiun  of  forest-wool,     (tiagen.) 

Pm/eation.  1.  By  distilling  crude  oil  of  turpentine  :  (a.)  lyilself; 
(f.)  with  Wilier.  The  oil  which  Hoats  on,  the  snrlaca  of  the  water  in  the 
^llate  is  skimmed  off,  and  dehydrated  by  agitation  with  chloride  of 

nlciniQ.  —  Whdn  nil  or  tnr-pCDtinB  is  rectjlied  witli  water,  the  oil  at  first  passes  over 
ibte,  ami  is  not  n'comfiaaMid  by  water  till  (awards  tbe  «nd  of  tke  distillition,  probablj 
bmue  the  fonnation  of  Tapour  of  water  requires  550°  of  heat,  whereas,  according  to 
DBprsti.  that  of  oil  of  turpentine  nponr  requires    onlj   7B°  (-'  Gid.)   Auber^er.  — 

{>■)  Witli  (iqufoui  alkalu  or  alkaline  earihi.  Oil  of  turpentine  is  distilled 
•ithniiik  of  potash  and  lime  {loo  pw.  of  the  oil  with  100  pts.  water,  1  pt. 
orttnile  of  [lOUuh,  mid   1    pt.  <|UickliiiiB.      Berl.     Induilrieil.    1841),    the    resin 

■liiMlved  in  the  oil  then  remaining  with  the  time.     (Guthrie,  iiiU.  Am. 

t  By  agitation  wilb  oU  of  vitriol.  —  The  oil  of  turpentine  is  slioken 
^"itli  uil  of  vitriol  diluted  with  an  eijual  bulk  of  water,  and  then  toft 
W  reel,  whereupon  the  liquid  separates  into  two  layers,  the  lowur  of 
•Wch  takes  up  tbe  brown  resiu ;  ths  sujiernatant  oil  may  be  further 
piiiGed  from  resin  by  renewed  agitation  with  tbe  acid,  till  the  latter  no 
mecr  becomes  coloured,  and  at  last  completely  freed  from  it  by  water. 
(Gnibrie.) 

3.  By  treating  crude  oil  of  tnrpentiue  with  a  quantity  of  alcohol  less 
twi  laHicient  to  dissolve  it.  —  When  8  pts.  of  oil  of  turpentine  are 
•^en  np  with  1  pt.  of  the  strongest  spirit  (with  Bliglitly  rectified  spirit, 
»mrtiagUiSchui\te,y.  Br.  ArcA.  71,  Ui),  and  the  mixture  is  left  at  rest, 
t^o  layers  of  liqnids  are  formed,  the  upper  of  which  is  a  aolntion  of  the 
•wn  ongimtlly  contained  in  the  oil,  while  the  lower  consists  of  the  purer 
TOi  which  may  be  completely  purified  by  repeated  agitation  with  fresh 
inuilltiee  of  alcohol.     (Nimmo,  Schw.  86,  215  ;  /.  ofScifRCt,  13,  4il.) 
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Ji'j»iiiL*ntiryu4  '-r  O'l  o'  T^rrfntin/;.  —  The  voladle  oil  olitiiBrf  firoa 
4*oni:eni:  DTini&a  .  e^en  when  o-<»canti  h-r  •iiscillacioa  from  one  ud  tk 
«tcr.<  >p<^:-r;  B^rth-!o:  :*  hj  «:-.  m-eac?  \  simple  oil.  bot  m  mixtmif 
UGmi>i7:o  "-.L.*.  vL:<rb,  ch>::;jh  i<:^:L:l':al  ic  cii*>niical  compoeitioii.  differ  ii 
hoilicg  point.  :>p<«^.':«  ^rrivi tj.  :ki:-i  opr.-ixil  pp>perti«s.  according  to  ckor 
c/iTin  ftL'i  ir.'j'ie  of  p7'rp-Ln:i:a.  i::>i.  atxiiriic?  to  BoBcfaardftt,  an 
prohahlj  forme*i  from  the  oil  or  jiriailj  coataiaed  in  the  tnrpcntiiw  Vf 
the  MtioQ  of  the  air  at  the  moment  •.f  izs  aeparatioDy  or.  accordiigto 
Bert  he  lot.  parti  j  exUt  in  the  torpentii:';  rea<iv  formed.  Aeeordingly  vt 
have  to  di^tinzizi^h — 

1.  Freiich  oil  0/  tu.j^nii/*';,  •.•htain«i-«i  fr.m  B^^nieaax  torpentiae,  tk 
prodace  of  Pi-*i4  M  tritmi.  — When  French  oil  of  torpentine  i«  mixid 
with  carbonate  *A  potash  an*!  carlnjane  of  lime,  the  mixtare  left  at  rat 
for  a  day,  and  then  dlTtlllei  in  vaA:a-.>.  dr.-t  on  the  water-batb,  and  thai 
on  the  oil-bath,  the  receiver  beinz  o  :e*l  with  ice.  the  oil  di^ik  betvcei 
80'  and  I  "iO,  while  the  re.?i*lc.il  tuq'er.::ne  '•ecomes  thicker.  The  oil  whiek 
di£til«  between  SO  and  1  So  .appear  to  con:^!st  of  only  one  substance;  but  the 
latter  portion  of  the  distillate  is  a  mixture  of  i»>meric  hvdroearbont  ail 
oxygenate  1  oiU,  whose  specific  gravity,  boiling  point,  and  rotatory  power 
▼ary  between  euch  narrow  limits,  that  the  is«jlation  of  a  e ingle  dcfinitv 
pr'j'iuct  from  them  i^  imposeiMe.  Even  the  oil  obtained  by  repeaiel 
fractional  distillation,  vieids,  when  ai'iiin  distilled,  a  distillate  of  dinercM 
properties,  thoiijih  iiientical  in  chemical  composition.  —  The  portioni  ■ 
the  oil,  which,  when  it  is  shaken  up  with  a  quantity  of  alcohol  insaffioMt 
Xff  dleeolTe  it,  either  remain  below  the  alcuhulic  sofation,  or  are  «epantd 
therefrom  by  water,  likewise  exhibit  d'derent  properties,  the  aleoM 
dififlolTing  especially  thoee  oils  which  have  comparatively  little  rotatoiy 
power.     (Berthelot.) 

2.  English  oil  of  turf*^:n(ine  {^amiJi^ne  spirit)  from  the  Caroliai 
torpentine  of  Pinus  Vxda,  L.  (Guilx>urt  «L'  Bouchardat),  or  that  of  /'»« 
Atjutirtlis,  Mich.  '  Berthelot.)  —  Turi>entine  from  Pinus  AwMralit, 
fnictionally  dir^tilled  four  times'  in  vacuo,  \ieldod  distillatee  of  like  eoo- 
poflition  but  different  rotatory  jw^wer.       Berthelot.) 

3.  German  oil  of  turp^ntin*',  from  the  turpentine  of  Pinus  i^Ittttrit,  i, 
P.  nigra,  Link,  P.  rotund'ita,  Link,  P.  abies,  L. 

4.  Trmplin  oil,  from  the  CDnes  of  Piutu  Mughun  (Blanchet  SiSell): 
from  the  cones  of  Abies  ptctiimta,  Dec ,  especially  that  obtained  in  ib( 
Einmcnthal,  Canton  Bern,  and  in  Aargau.     (Fliickiger.) 

5.  Venetian  oil  of  turpmtim,  from  the  turpentine  of  Larix  EurofM, 
Dec. 

Proptniv-s.  ColourlopH,  mobile,  transparent  oil.  Commercial  oil  •■ 
tuq>entine  is  yellowish,  tern jd in  oil  slightly  coloured  (Blanche!  h  Sell> 
the  oil  from  the  needles  of  the  Scotch  fir,  yellowish-green  (Ha^); 
templin  oil  becomes  yellowitih  green  after  some  time.  (Fliickiger.)  — 
Si».  gr.  0-80  at  2T  (Saussure  ,  0-872  at  10"  (Despreti),  0  86  at  31' 
(Bri^Hon),  0-87a  (Aubergier),  0  867  at  14  (Brix,  i*ogg,  5.5.  380), OsTt 
(Biot),  0-86  (Soubeiran  &  Cupitaine),  0'»!)02  ut  0'  (Fraukenhein,  /V^- 
72.  422). 

French   oil  of  turpentine  lias  a  density  of  0*865  at  IS''  (Cailk^ 
'  Pharm.  16.  440)  ;  0*8806  ;  — after  recti firation  with  water.  0-87M  t« 
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after  diatilktioa  without  waiter,  0'S730;  —  oil  ten  years  old 
er  potash,  0*87  ;  —  Strasbarg  oil  of  larpentiiie  distilled  with 
S3  (Guibonrt  &  BuudiarUat)  ;  —  0-8(t54  at  15°;—  aft.r 
llutjon  in  vacuo  between  80°  and  100°,  il  ia  08fi4  at  15"  ;  ~  when 
iGe«l  by  shaking  up  with  alcohol,  08016  to  Q-HG30,  nliile  the  oil 
Ti  distils  between  -280^  and  2^0°  baa  a  density  of  09203  at  1G=. 
ibelut.)  —  Eoglishoil  of  turpentine:  0863  (Quibimrt  &  Buucbardat) ; 
I6j  at  15°  ;  after  fractional  distillation,  D'886  lo  0878.  (Berthelut.) 
Oil  of  turpentine  from  the  silver  fir,  0-8o0  to  0-85G  at  IS-"  l,Caillot), 
i)83  (Zeller)  ;  teinpHn-oii  (Fliickiger),  0856  at  C°  and  0-842  at  30". 
(Bmliolot.)  — Oil  from  the  Scotch  fir,  0865  at  13°  (Caulliot)  ;  crude  oil 
O'gSSS  at  12°,  rectified,  0-868  at  12'.  (Hugen.)  CMl  from  the  spruce 
Gr,0'880at  15"  {Blanchet  &  Sell),  oil  from  the  branches  treated  with 
polassium  (vid  inf.),  0-856  at  20°  (Woliler.)  Oil  from  Abiet  Canadenm 
Md  Venotiau  oil  of  turpentine,  0-863  at  1^°. 

Baiting  point,  15G8°  (Despretz)  ;  recently  rectified,  152°,  old,  158° 

(Ore),  150°  (Bhmchet  A  Sell),  157°  (Aubergior),  ISg-S"  (Brii,  Pogg. 

is,  380),  15r  (Frankenheim,  Pogg.  72,  422).  —  Oil  from  the  eprnco  fir 

boils  u  153°  (Blanchet  &.  Sell),  that  from  the  hrunchee,  after  treatiiieiit 

*ith  potassium,  at  167°  (Wbhler) ;  tompliu-oil  from  i'inux  Mugkug  at 

i',  twnpliD-oil  (Fliickiger)  at  172°.     (Berthelot.l  — The  first  products 

tbe  distillation  of  French  oil  of  turpentine,  purified  witb  aleohol,  boil 

'159-5°  lo  160    under  a  pressure  of  750""" ;  the  later  products  between 

'"'  ud   162=,  ^Vof  tlie  oil  above  200°.     (Benhelot.)  —  It  does  not 

lify  at  —  SO"  (Cailliot).  not  even  at  -  1 10°  (Faraday,  Pogg    Ergan- 

ibaod,  3,  216).     At  —  27~  it  deposits  camphor,  whieh  melts  at  —  7" 

iron,  J.  Phjfi.  45.  136).  —  Expansion  at  sp.  gr.  0-879  from  0'  to 

0-106927  ;  of  oil  boiled  for  10  minulos  and  distilled  =  0-103087 

(Anbergier)  ;  at  0"  and  sp.  gr.  y8i)02,  =  1  +  0'000874(  +  000000124M' 

Wween  II  and  145°,  or  from  0  to  100=  =  000T22  {Frankenheim,  /'oi/g. 

T!,425J;  of  lemplin-oil  (Fiiicki^r)  from  30°  to  130°  =  0- 1 12.     (Ber- 

tbelttL)  — Comprestibility  for  one  atmosphere  at   12-6' =:  0  0000657. 

(Aimfi,    Pegg.     Erganz.    Bd.    2,    237.)  —  Refracting    power  =  1-471 

(Bwitnerel  &i  A.    Cahours,   Compt.  rmd.  6  367;  also  J'ogg.  51,427); 

I      I'fTa,  of  the  thickened   oil   =  1-4938,   after  being   liquefied  at   40°  = 

^^S38  (Deville,  Vompl.  rtnd.  11-865;  also  Pogg.  j1,  433);  of  teuiplin- 

■K^luckigcr)  =  1  467  (Benhelot). 

^^V  The  optical  rotatory  power  of  oil  of  turpentine  is  independent  of  that 

^KtliD  turpentine  from  which  it  has  been  prepared.     French  oil  of  tur- 

I     fniiue  rotates  to  the  left   like   turpentine   itself,    but  with  different 

,      ''KDgth  ;  English  oil  of  turpentine  to  the  right,  whereas  the  turpentine 

I       (frwD  I'tHUi  tceda)  used  in  its  prepiiration   rotates  to  the  left ;   Venetian 

I      wl  of  turpentine  rotates,  according  to  Soubeiran,  to  the  left,  but  Venice 

lurpeotine  rotates  to  the  right.     (Guibonrt  d  Bouchar<iat,  Biot,)     The 

'ffnch  turpentine  oil  of  commerre  consists  chiefly  of  Iievo-rotatory  oils, 

*»<l  Mintains  but  a  small  proportion  of  the  dextro-rotatory.     (Berthelot) 

Uevo- rota  lory  power  of;    French  oil  of  turpentine,  SO-SJS"   (Biot), 

W-Sa",  calculated  for  a  sp.  gr.  of  1  (Soubeiran  St  Oapitaine),  28-8-2° 

(Gnibourt  &  Bouchardat),  as^"  (Bcrilielot).      After  rectification  with 

nt«r:  6rsl  distillate,  31'6.'i7°,second distillate  22-327°;  distilled  without 

•Uer,  33-23' ;  oil  ten  years  old  reotifieJ  over  carbonate  of  potash,  33-95; 

Sliisburg  turpentine-oil  diatilled  wiih  water,  1  l-eo"  (Guibonrt  &   Bou- 

oliwdatj;  distilled  between  80°  and  100=  in  vacuo,  32'4° ;  fractionally 

AlliUed,  between  337°  and  33-25°;  purified  with  water,  35-6°  to  33'7  ; 
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that  vhich  distila  from  240°  to  280',  05°.     (Bortbelot.)     It;  dut3UtirfJ 
over  the  opea  Gre,  oil  of  turpentine  piins  in  rotatory  ]raw«r  froni  2S'S^4 
to  33-23°  (Bou(;)iaTckt).  —  Of  Swiss  oil  of  tiirpentiao,  113  i  of  brmpUtil 
oil  (Fliiekij^er),  7G-9''  (ItcrtUelot);  of  Venetian  oil  of  turpenthie,  iV 
(Guibaart  k  BouctianUt.) 

Destro-rotatury  power  of :  English  oil  of  tnrpeotiuo  from  Aitiu  ta 
IS-ft'  (Guibourt  A   Boiicliardat)  ;  from  Piiiicg  Autfralu,  18 «'.    (B« 
thelot.)     After  fractional    diatillation  :    1  = 
ie-4;  4  =  17-2.     (Berthelol.) 

Specific  heat  =  0462   (Desi>r«tz),  0-488   (De   ta   Rive   &  Uv 
0-42593  (Regnault),  0-41   (Brix,  Paqg.  i5,  380),  0416  at  2".     (Ptr 
Pogg,  74,  4220     Hoat  of  combustion  evolveil  in   ihe  cunibinatioB  \ 
1  gramnie  of  oil  of  turpentine  with  oxygen  =  10496  ;  of  1  litre  of  U 
pontineoil    vapour  =  6U349   heat-iiniU.     (Gnusi,    .V.    J    Phar 
177.) 

Vapour- density  =   501    (Deepretn),    5013    (Oay-Lnsaoo). 
(Dumaa.)     Latent   heat  of  vapour  =  78'K  (Dcapretzf.   S'A-29  or  634 
(Brix,  Pogg.  55,  3«1);  68  7   (Frankeohoim,  Pvjg.  72,  422).     ~ 
LoM  of  vapour  177-87.     (Ure.) 

The  vaponr,  mixed  with  a  large  qnantity  of  ntniosphoric  wx,  \ 
duces  a  peculiar  intoxicating  effect  when  inhaled  (Letellier.  CompL  n 
39,  243)  ;  in  rooms  recently  painted  with  turpentine  colunra,  it  fVflwi 
poisonons  effects.  (FaTmt.  Compt,  renil.  15,  886.)  It  praveatt  d 
germination  of  seeds.  (Villc.  C<mpl.  rfml  41,  7.'>7.)  The  nMtl] 
tiir})entine  oil  may  be  removed  from  vessels  by  shaking  them  Dp  • 
mixture  of  mustard  and  ctdd  water.     (Jourdnn, ./.  CAim,  vuil.  29,  TS7>| 

Oil  of  turpentine  is  neutriil  to  vegetable  colours.     The  oO  ft 

nwdirm  Df  (be  Scotcli  fir  n-ddoni  lilmus,  brcjtmc  il  roiitBitti  formic  ttii.     ( 

Jts  taste  and  odour  are  strong  and  pecnliar,  like  that  of  turpentine. 

Strashurg  oil  of  turpentine  (Quibuurt  k  iionchnrdat),  th»t  frun  f 
spruce  lir  (Blitat.'het  <t  Sell),  bns  ^n  agreeable  odour  like  that  of  In  ' 
The  oil  from  the  broncheu  of  the  spruce  fir  smells  like  Gr-hr»iiche«  I 
fixed  oil  of  Uurol,  but  after  treatment  with  potassium,  it  has  an  ednoi 
lemons  and  sweet  oranges  (Wiihler) ;  templin  oil  has  a  b»l»amie  o 
(Fliiekiger) ;  templin  oil  from  Pmut  Hiofhus  smHIg  like 
dowera  (Bhiuchet  Si  Sell) ;  oil  from  the  silver  fir  snulU  a 
(Cailliat);  like  cuniJu,  and  has  an  aromatic,  wanning,  sHghtlr  l~ 
taste  (Zeller) ;  oil  from  the  Scotch  fir,  has  an  aromatie  odour  like  d 
lavender.  (Hogon.)  The  snicU  nnd  taste  of  oil  uf  turpentine  il 
upon  the  amount  of  oxone  which  it  contains  ;  strongly  oiouiaed  oil  k 
strong  o<lour  and  tusle  of  peppermint,  aud  a  few  drons  plar«d  opoa 
Innguo  tiroduce  a  peculiar  persi8(«Dt  pain  ;  the  newly  rcctifiod  Oil  i 
not  produce  this  effect,  and  hoa  a  fainter  odour.  (Hohoubein.) 
1.  Houlon 
LabiUirdutrr.   E.  SauHore.  3.  Op|>«nn«iii.  (.  [I 
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Vajionr  of  turpcniirw-oil. 2 


2,  ii>dirdiiig  to  Sinsaure,  ■till  oontalDfd  0'&66  nitrogm ;  4,  acvording  ta  Op|ier- 
muiD,  conluDcd  3'Ij7^B  oiygen ;  S,  oil  from  the  tpmce  6r;  7,  from  the  brdncho  uf 
the  tpnicc  Rr,  after  tiestnHmt  with  potuBiuiu  ;  8,  troaa  the  needlei  of  the  Scotch  Sr  ; 
9,  a.  Fcmcb;  b.  English  oil  of  turpeutiiie. 

Oil  of  tnrpeDline  i>  a  hTdrocurbon,  lince  iCi  vnpaur  piuied,  together  with  salphur- 
nfioar.  thrimgb  a  red-hat  tab«,  fields  nothing  but  bitalpbiile  of  csrhon  and  lulphu- 
(CIIhI  hjilmp-n.  It  coolun*  10  vols,  carbon  In  S  vols,  hydrogen,  lod  the  copdenu- 
tkrn  of  1  tul).  hjdrocarbDii  (bjdrogioe  percarbare)  with  2  vols,  cvbon.tapour, 
producci  1  Till.  Tiponr  of  oil  of  turpentine.  (HoatDn-Labillardi&re.)  —  Sausinre 
found  oiliageii  in  nil  of  nupentine,  at  nell  aa  cni^on  and  hydrogen.  Hermann  foand 
«D  &itro£en,  but  c&rbon  oimI  hjdrogen  in  the  ratio  of  4  :  3.  Oppennann  found  4  per 
omt.  of  oijrpm.  logrlher  iritli  carbon  and  bjdrogen.  and  arsigned  to  oil  of  larpeiiliiiB 
dte  forrnuU,  C"H"0.  Doma*  mneludcd,  fruni  Oppermaun'a  analysii,  that  oil  of 
tarpciilinc  Kas  a  compound  analogona  to  ether,  and  containing  the  radical  campbogrn 
(mppoMial  bf  him  to  eiiat  in  caniphor),  io  cambination  with  i  At.  water;  but  from  liia 
DVD  atialyiii  he  inferred  that  it  i>  ■  compound  corresponding  to  the  formula  C'"H",  and 
Uui  the  oijgen  found  by  Oppermann  proceeded  fiom  imparitiei.  The  inggestion 
mdTaatxd  by  Th^nard.  that  oil  of  turpentine  is  a  miiture  of  aereral  hjdrocirboni,  ma 
tiwogbt  by  BlsDcbet  &  Sell  to  be  corrohorsted  by  iu  behaviour  with  hjdrociiloric  add, 
tbeae  cbrmiita  tnppuiin;  that  oil  of  turpentine  is  a  miiturc  of  two  iiomeric  oil*  of  the 
(i>miuU  CH*.  one  of  which,  dedyl,  forma  a  lolid,  the  other,  ptucyl,  a  liquid  compound 
viili  hydrochloric  acid,  and  that  the  Tariationi  in  the  properties  of  oil  of  turpentine 
dvpend  Dpnn  Ibe  relative  quantitiea  of  these  two  compounds.  Since,  boneier,  oil  of 
turpentine  has  a  constant  boiling  pobit,  and  its  rotatory  ]>owrr  remaini  naaltered  in  the 
•olid  bydrochlorsle,  whereas  in  the  liquid  componud  it  i*  very  weak,  Soubciran  Si 
Capjtaine  sapposs  that  it  is  a  rimple  compound,  but  is  resoiisd  into  two  isomeric 
eompoDuds  under  tlic  influence  of  hydrochloric  acid.  The  dadgl  of  BianchcC  &  Sell  is 
ideutiiiil  with  the  catnphent  of  Soubeiron  &  Capilnine  and  with  the  turpentine  oil  of 
I  Dfwille.     The  ptueyl  of  BIsncbet  &  Sell  is  identical  nith  the  peucylate  ol  Soabeiran  ft 

■  C^ittaine,  and  thn  Irreime  of  DeTiUe.  According  to  Soubriran  &  Capttaine,  both 
^■^AMe  ooiupounda  are  products  of  the  decomposilion  of  oil  of  turpentine;  bat  according 
^^^KPerille,  Ihit  ii  the  case  with  terebene  only. 

^^^f  DMomposiliom.  Oil  of  turpentine  exposed  to  the  air  graduaUy 
^^^ecomes  yeUnwisb  Hud  visciil,  reiiiniees  completely  after  a  short  time 
(Unverdorben,  Blanchet  &  Sell,  Zeller,  Wiihier),  and  ultimately  forms 
■cctio  Dcid  (Boisaenot  &  Pcrsot;  Bixio,  Brur/n.  Giorn,  19,  3G0),  formia 
acid  (Laurent,  Rn.  teieiU.  1842,  11»,  Weppon),  resins  (Unverdorben, 
Wqipcn),  ani],  in  presence  of  water,  it  forms  hydrate  of  turpcntino-oil  or 
tur]>eiitine-r&inphor.  (Boisaenot  &  Peraot.)  Oil  of  turpentine  which  has 
become  thick  by  exposure  to  the  air,  contains  a,  large  <iuanlity  of  resin 
partly  aoluble  lu  potash,  partly  insoluble  (this  portion,  however,  being 
•olublo  in  alcohol),  and  a  compound  of  pyrocolophunio  acid  with  a 
volatile  oil,  which  latter  ia  not  soluble  in  potafh,  except  in  presence  of 
the  pvTo-acid  just  mentioned,  and  can  be  diatilletl  only  with  exceas  of 

KaaU  and  water.  (Unverdorben).  In  oil  of  turpentine  which  bad 
n  long  exposed  to  the  air,  hard  crystals  wore  found  to  have  formed  ; 
OR  dietilling  it,  aqueous  acetic  acid  finally  passed  over,  and  from  this 
diiflillate,  after  standing  for  some  time  at  7",  crystals  again  separated. 
(ItoiBsenot  &  Pereot.)  On  the  covers  of  zinc  boxes  in  which  oil  of 
tuTiientine  had  been  kept,  Laurent  found  white,  granular  crystals  of 
foriniale  of  zinc.  The  presence  of  formic  acid  in  oil  of  turpentine  may 
he  recogniied  by  the  acid  reaction  of  the  oil  and  of  the  water  wbicli 
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p34»-?Tiff   "'^'^r    m    U,^z.'l'.::z  ':.     I:  ii  pr»:«:xc»^i  bj  ahdorptzoa  of  ox v^ 

:'=i£      -    f.  :    =   4':.-    -   ^r-uK^. 

■>.'.  f'  :  irrer-.-.ne.  t  w:  -^i:.! -^:  :.  zh^  ±:t.  I'kevLde  forms  in  MiJ 
r.-sin.  T-i.i;a  tiilj  :-f  ^::-.ncr<-:  j  i_-rj:..:c  w  :c  water  ;in«i  carbonate  of 
aiaci^i:^  Fr.m  :.ie  iri»^»»L2  "»<i!  r-j}a  -.f  :ne  mazQed*a-ct>mpoand,  acidi 
^•i^-**"  i'-"'^"!  1  Ta.:.?  ^r4«r:\iu,:-.  vh-ise  iiiM;!i.-.Iic  a<jlation  precipiUtei 
x«>c  3i»^^  ■-  =alii.  ■»'J'-*a  .3  :^e  :•  i»i.  '"i::  c»:rr'.eiTe  sahlimate  odIj  vbn 
ieu.:e<L  Jr:m  za^  pr?i::p»:.i v  )o--Lne«i  wiia  aeeu:e  of  Iem»l,  and  decon- 
pt  «ieii  *:j  -:ilro.ir«rr:.:«i  iijtr:'^n.  xl^iih-.L  exTrac^  an  acid  reein,  whjek 
r»ir.a.n.'»  "vjwi  "Jit*  -".tiri-ic  :rf  ■i«"ir».pi>iL  partiv  as  a  bmwn  Tueid  warn, 
paj*..7  :i  w:i::*  :r7'-ra..la»*  ^ir^il-^s.  "Die  leai-ciiniponnd  contains  4591 
r  ■:.  ra--oii.  -:  4?  ati—ii^ti.  I?-:j»5  oxvrec.  ami  2$-60  PbO:  whence  il 
a  C=:-£=^v^  ?':.:■. 

i  £'-."•.•  fC'*  i*  pa.*s;2r  becw-wa  ih*  lermiaal  wires  of  a  battny 
hiiTn*r-tj*i  ::i  .u  .f  :;ir^^a::ne  ani  tlicetl  T.?rT  cIo«e  together  bntiot 
■vim  i^  ^.nUi!^  ■sir.':*  iiaiin-je^ij  .:2  the  oil  in  c«>Dtact  with  the  eidi 
of  :i:e  ▼■r*?.  iii  r--*  r^e  :«i  lie  ev.liiiva  of  a  permanent  gas.    (Pof 

OL  0.1  :t  :.^rreni.2e  Ls  •?:aT*Kr'l  bj  i^flrf  into  a  lets  volatile  oil 
Wliei  h-ja:**':  Iz  rl-jtfe  t*s^[>  i^.ier  a  pnsware  of  several  atmosphere^ it 
is  partlr  .iaT.*r:i»i  iz;.:  iT-izi-frl':  ctnip-jiri'ls  of  hi^rh  boiling  point  (lii. 
Ificn^j*^"  ji.i  .Y*rrrf--'j.?T^.  3^ r :!:■*!•:■:.  Heating  over  the  open  fn 
i'er«a^:>  iif  :«:'«"?r  ::'  i^s:!^'::^  •.-a- •;toh<>taO  and  likevise  its  rotatoiy 
r«:wer.  '^V'-^^z  .:  :?  list i .!•='£  wild  rrck-^iost  over  the  open  6re,  it  tarn 
x^.yw  i'z.  ••r-i-irw  the  -.ii-iir  -.f  thvme  and  rock-«>iI,  boils  at  154*, 
d'*t:7-i?^'?  :-  :-?::*:: 7  :r:=:  0>Tc^  :o  •>"i4*2.  and  likewise  in  rutatorr  powff, 
w_  ..•■:  ;i  :"r^e  •*xirr!— .  =  :i  iaj  r'.^nd  to  diminish  from  28  w  to 
:^-f  It::  :■  ^  •?*'.  i-.-  '»i"  a-i  l.*  0-3"  :•  the  left:  bat,  its  power  of  di*- 
*•  >!r^  :a-  -vr  .  !■:  ■=  ixj^-fztei.  B  -charJat.  i  In  general,  the  mCa- 
t'.rv  rvTB-rr  ::  :1  :  :;rr-r.::ze  :?  :  mrBiihei  bv  heatin<r  a!>ove  its  boiling 
Y»-.\.z  iz  irT  r^.s^irf;  zzi'  .:  :ie  'iex:ri.-ri>tatory  English  oil  is  firi 
liir.-.  -  yl-:-:.  iz  i  i::-.rwir»i-  .:lj.r  j-'i  '.z  «i:rec*ion.  becoming  Iwo-rotatorr. 
I:s  ^p-e•^n■:  rrav  :y  ■*  :-:>r.rel  a=  i  it*  chemical  pn>perties  are  alteiN 
if^  a  oerra  r  ex:ez:.  x:\\:i:z^  c>.  :ie  'iegree  and  duration  of  the  heatisj. 
^  Be  rtLo  «■.■''. 

y^-'Ui  k:\  <:  :7»Tr^c::ze  wbicL  liii  l*en  heate<l  to  150*  for  three  din 
cr\>:als  sTiMir.ivi.  wh  cl-.  likrwiie  c»:lle\'te«i  in  the  neck  of  the  returt  wfcrt 
the  vW  ^AS  d:?::!!».d  :z  the  waur-lath.  and  emitted  a  resinous  odoir 
vhcn  lh^■wn  ^r  r^i-ko:  o\iI?.  iCIuiel.  Chi-mot  &  Boullay,  Ann.  CkiM. 
51.  'JTO.'  — Oil  «>:*  SiirT^r:  ne  <eaIod  up  in  thermometer-t alios,  becitnei 
>[;.i.i»r.ly  iv!  ury:d  ar.i  o-  ntrao:^  when  heate«i  ab«.»ve  200  .  (Anborgiff.) 
—  The'r^  tai»rv  i-w^r  •:'  • :!  -f  turf-oniine  i»  ni^t  altered  bv  heiliflC 
it  in  an  arivv-ir  licP:^  ». :'  oarU  nic  a^i-l.  e%'en  for  60  hours*;  but  Fieicfc 
oil  t.f  tur|>ri:r.e.  l:av:rj  a  .l*r?ty  of  0->654  at  15*  and  i  ivtiloiT 
powvr  .  i  ;».i  4  r-^  [he  U:":.  af:tT  Wini:  heated  in  seale*l  tubes  to  360' frt 
five  hour*,  oxl'  ^' t#  a  i:er<i:y  of  Oi»154  at  11".  Oil  of  tnrpentiii 
div«ol\t*d  \v.  aIo<  ht  I  o\h.biied  aftir  heating'  ffr  in  hour  and  a-half  to 360*, 
a  n^tatorv  |M>wcr  if  12  t*>  tbo  ufc.  —  English  oil  uf  tur|)entine  of  sa  fi. 
t>  Sil''.'»  at  1.V*.  and  1  **  (i  lioxtri-^n't-itory  piwer.  exhibits  after  foor  noofi 
hoiUing  to  -."'O'.  a  »ler.!*  ty  ,  f  OSfi'i?  ai  15  .  and  dextro-rotatory  po'f 
I5';i";  :if:«T  ^:\ty  h«  ur-  liialing  tn  2  ".O"  — 260  ,  a  Iwo-rotatoty  pow<f 

•3A;  iiller  two  hour^  luatinj  tn  :"0<» \  1  a- vo- rotatory  power  =  >"•' 
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f^{i«)terebenlLei>e);    ami  after  five  hours  heating  to  < 
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from  it.     SvriBS  oil  of  turfjentint 
tory  =  1 1-2°,  exliibita  after  74  hoDi 

)at  14°,  a  lie  vo- rotatory  power  ^  I'SS",  and  K'ves  off  gas. 
The  products  obtaiued  by  overheatiitg  oil  of  turpentine,  exhibit 
pa  particular  an  increased  power  of  absorbing  onygen.  They  are  niix- 
iNtes  of  several  hydrocarbons  isomeric  and  polymeria  with  oil  of  turpen- 
tine, some  of  them  having  boiling  points  near  that  of  the  original  oil, 
irlil«  some  Wl  at  higher  temperatures.  (Berthelot.)  In  the  same 
lltervAl  of  time,  100  vole.  French  oil  of  turpentine  absorbed  34  vol. 
ix^gea,  Engliah  4  7,  Swiss  iH  vol.;  after  being  heated  to  300'  for  48 
Bours,  the  French  oil  absorbed  5  vols,  the  English  97,  and  the  Swiss 
1-84  vol.  oxygen.     (Berthelot.) 

4.  By  a  rftl-hcal.  When  oil  of  turpentine  mixed  with  air  ia  passed 
through  a  red-hot  iron  tube  filled  with  coiled  cupper-foil,  the  products 
collected  in  the  receiver  are  a  large  quantity  of  water,  needle-shaped 
crystals,  and  yellow  tar,  which  gradually  uuitea  with  the  crystals,  an 
oiWur  of  oil  of  amber  being  at  the  same  time  evolved.  (Ricliter,  Aim. 
PAarm,  32,  125.) 

o.  Oil  of  torpentine  is  inflammable,  and  bwm  with  a  bright  smoky 
flame.  When  cryatala  of  anhydrous  chromic  acid  are  placed  on  an 
aabestoe-wick  moistened  with  oil  of  turpentine,  and  projecting  J  of  an 
inch  from  a  epirit-Ianip  tilled  with  oil  of  turpentine,  the  oil  takes  lire  and 
reduces  the  chromic  acid  to  chromic  oxide,  which  continues  to  glow  if  the 
flame  be  carefully  blown  out,  and  forma  a  peculiar-amelling  transparent 
liquid,  not  containing  naphthalin.     (It,  BGttger,  Ann.  Pkana.  67,  134.) 

Rectified  oil  of  turpentine  is  used  for  illumination,  either  alone  or 

mixed  with  other  illuminating  materials.     A  mixture  of  4  vols,  spirit  of 

wine  of  95  per  cent.,  and  I  vol.  oil  of  turpentine  bums  very  clearly  in 

Umpe  of  peculiar  construction;  the  illuminating  power  of  the  mixture 

ia  Dot  increased  by  distillation.     (Audiiard,  J,  Chtm.  mid,  19,  717.)  — 

A  mixture  prepared  by  heating  together  5  pts.  of  alcohol,  10  pts,  oil  of 

turpentine,  and  I  pt.  oleic  acid,  burns  with  a  white  light,  without  smoke 

I        »r  odour  of  turpentine.     (Rousseau,  J.  Chim  mfd.  22,  300.) —  4  pts.  of 

^^^pH)6ed  wood-spirit  and  1  pt.  of  oil  of  turpentine  rectified  over  lime  hum 

^^|B  lunps  of  peculiar  construction,  without  smoke  and  with  a  bright  white 

^■pne.     (Fabre,  Compt.  rend.  21,  161.) 

^^^r  C  Oxygen  go*  is  abundantly  absorbed  by  oil  of  turpentine.  The  oil 
in  the  course  of  fourteen  days'  ex[>osure  to  the  air,  absorbs  its  owu 
volume  of  oxygen,  and  does  not  subsequently  give  h  off  on  boiling. 
(Brandes.)     1   vol.  oil  of  turpentine  takes  up  in  four  months,  20  vols. 

IPXJg*".  *uJ  if  previously  saturated  with  carbonic  acid,  gives  off  16  vols. 
■  that  gas;  in  eight  months,  it  absorbs  24'3  vols,  oxygen;  in  nine 
IbdIIm  more,  37'!  vols  ;  in  the  tenth  month,  at  a  temperature  of  18° 
Bs0°,8omewhnt  more  than  1  vol. daily;  but  in  the  following  thirty-three 
^M^hii  only  0  vols,  more;  making  the  quantity  of  oxygen  absorbed 
■  the  whole  43  months,  128  volumes.  It  acquires  at  the  same 
Kne  a  dark  yellow-brown  colour,  deposits  a  few  volatile  crystals,  but 
■Stains  liqaid.  and,  after  it  has  absorbed  50  vols,  oxygen,  gives  off  car- 
Btnie  acid  and  hydrogen;  bnt  after  evaporation,  or  after  exposure  to  the 
eon.  it  deposits  a  very  acid  watery  liauid,  so  that  the  evolution  of 
hydrogen  is  perhaps  a  consequence  of  the  decomposition  of  this  water 
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prr-H-?^!  :t  -.c-?   :i:ii:;:!i  cf  :te  c'.l  of  tnrpentine.      (SannnTe,  cooqi. 

*.  I-  ::  :irTri:--T  i:.j..rbs  f/.'-.-in^  7f7#.  with  rise  of  tempentuc 
1-1  -zt/.zv.'.z  ::  Ljir-i-'hi-r!*:  acli.  If  the  chlorine  be  passed  into  h, 
?  "»ij  i:  ir?:.  Lzi  ii.  ti«*5  vzlv  a:  ihe  end  of  the  process,  the  oil  of 
lirZ'i-'.-r  ii  .-:-vfr:-ri  :-::  s  tijc:].  c^:Iourless  liqaid.  which  emells  lile 
cvsi}"- :7.  :if  i  :.::€r-5'»'=^:  :.ii:c.  tzrcs  ibe  plane  of  the  polariation t* 
:i=  r>t.:.  .kz  i  if  a  r:ix::Lrr  : :  :L! .  rinaie*!  oil  of  turpentine  and  chlorotCR^ 
c«f  r-e.      rVfv.Hr.       0:1   :  :^«c^:;te  is  tsrced  deep  yellow  by  chlorine j^u, 


rexri^j  i:  :if  sinf  ::=:■?.  :h::ker,  lux  not  opaque,  and  not  forming  any 
ir:.f:lil  ."anrirr.  Cl^cL  Wt^n  6  pt*.  of  oil  of  turpentine  ut 
;-fa:c'i  :;  ■•.i.rj  ^'.-'z.  f:-  r:*.  r-e^'xi-ie  of  mangane^  and  100  pu 
ij^ir.ci.',r..'  a:::.  «::1  frf  ;~r:::  ariaiii'^n  at  the  beginning,  acid  witff 
r-LSsj"*  .Tfr.  :  j«:i-fr  -j-..:  a  T:-,::i  yellow  liquid,  which  is  neavier tki 
wA.tfr.  :  i*  1-  ir.-\i:::  >:  ir.  d  ^*  c-jt  contain  free  chlorine,  boild  hetwcci 
ii.  i.- i  i",  .  J.T.1-  .fa  lirj^  quantity  of  hydrochloric  acid,  uJ 
Va^  -^  i  r^:*  ii-?.  w^liv'L  :«  ji'A-.w,  jreen.  blue,  ultimately  bhidc  ud 
:l::k.  jir  i  >:.:  :.'£-:;<  :=  o>.  lizj.  Thi*  distillate  is  perhaps  identical  witk 
:*:-f  -.  ::«lA'.t  :';rr-ri  :t  tie  %iir^pc:  ac::on  of  chlorine  upon  oil  of  taipei- 

>    s-ii-.'i.^    :fo:r:r»Jse?  •::'.  cf   terpentine,  eliminating  hydroehloiK 

jc- i  A:-i  :*.r:i:.r^  ':r:^:ij:c'i  '::!  '.f  turpentine.     (Deville.)     Onmiiii^Hl 
*'.    r: -:»;■"■.-.■  -w  :  i  :■:  w  .r;?*  :,-'  zr  -zL-jzt,  htdr.  brcmic  add  is  erolred,  the  oil  beooM 
>»:••.■■-■.   fi    >   :*:■-.- i^i'i  —,• :   i  7-:!!  »  -.  j-.--i  resin.     ;Balard.  ^nii.  CAin.  i'Ayi.32. 
y^v:?'*  .  ".    :  :irzKZ-.iz'i  r:  xc;  wiih  -{^  of  it*  bulk  of  water,  becoMi 
K-iUxl  4:^7  :r.  -  :-f    *  ^ri:-ii!!y  a-idT-J  to  it,  destroys  the  colour  of  tW 
>r«..'"  -■;*  :.     :Jj:  ':.:  i  Ljl?  l^xi:  ad-Je«l  in  the  proportion  of  228  pt&W 
r>ci-  r.-    A  A:.    ::  l.v  1:5.  ;:  ^:lf  terpentine,  and  is  converted  into  1 
c\    -.i-'.s*  Ariv^::    .  :I        G    Wi'/.Liii:*.; — When  oil  of  turpentine  ii 
r-  \.v.   »:J:   jl  :.-:•;.:<    -T:r:':r.=.  :■:   aci   dilute  sulphuric  acid,  a  large 
»;...4v:  :\-  .'"  ^i:.?  j.=  :  i;-v. -*  cr.^ate  of  jH-tai^h  added  to  the  mixtue 
AS  ..-•■^  i?  : "  :•  >    z.z  -t:-,  V?  A  *".  .'L:  -racje  coluur  after  agitation, ud 
;.  ,•  ,\:vss  .:   :r*v   r:  :'::r   :-;=::ve.i  I y  n. tans  of  aqueous  hy|*o£ulpbite 
**:  >  %•*.  '.>,*         .:"  :-':«■::  re  1>  :';  =d  to  L:ive  taken  up  a  quantitjof 
t,^....  .. .   ^^-v  ■—  w  -;.  :;-■  A^:  a.:  :  '.r'jic  *>(  the  oil,  viz,  French  oil  of 

•./.-•v'  .  •  .'  iV.  I*  :  .  A-  .:  r^::  -•."•-  p.  c.  :  German  •J27  1  p,c. once 
?•  ' w ,'  10 r     V   -,-.; r    .  r  ■: \ t.j : . ". .  r. ■  ?     :  r , "  all v  with  inipu re  or  peculiar  oil 

:V  ,'  ■■■  -.  .  >-.  Ae>  n  :■.'.;  .  :1  •::"  :.:rj"eii;:i:e.  with  dark  green  coW 
■r.  '"  >:  .*.\^  \  1..:  .\  ^-  .'•:•::  -.xi  !•.-:•  n  *•■>»  n  takes  place  (Walker'i^ 
;■  .  ■  •*.  ', ,*  ■  1'  .v.-".  .:  \  >:.  .  G- i*  t ',  vcilow  t-r  viulct  vapouK  an 
»\^  !\vxi.  .;-,:  .r-  .-.s  ".  "•:-  ■■  :*  !-.:':  uhird.  TiiC  va|K.ur:f  of  iixiino  and  oil 
»t  lurivv.'.  ■■;*  .u*:  ."  r:  iv . :".  •.  r  w::h  jrcat  viilonee.  forming  a  lirfje 
H'.M-  .  \  .  '.V  ::■■!■•  ..;  ■  G ..  :  :  ;  il:t*y  «jei'om|M>?e  each  other  odj 
v.'.cr  ^x  ■.;»■:•>..:  :v.  ..-  :  ^^  ".  .  _:  I  .w.  cr  expiL-si<.u.  Va^niur  vf  uil  of  ta^ 
|v.-t  '■•'    >  :iV^.  tIvvi     V  ■  ...■•0        \\  .r.vk!* r. ) 

W  I»v-.  I  y:.  K  •  •  '■  :■;'  ^:  ;  S  1  ij  -  :*  *.:'.  if  mrpei.tine  are  placed  logeihrt 
\\v.^  \  i  K'l  •  '.r.  '.'.^-  :.:[  vx  :#  v\:;^cr:f:  in  the  0^  urte  »»f  three  dava  lotot 
,.  n  K  -^ .'.  t  v.- i  ••..«»■,:  i  la'?ii::".i':  v  ..  -r  :i!.-:  an  iniour  of  iiniino.  an  J  Lydrii'' 
»i,.iis  .1.  -A  w  !■.  i  1-.  ••  ,i:>  V.;-.  :■  :l.v  rx  >  ::  .  -.i::  i  ;it":er  a  week,  if  the  glsav  hefilM 
\M  I  i I  ■  1  »'  t » r  IH- :;  I : :-  o •  V  ;  ,1  ':  : ».  w :  ? r  ■  • ; ::  .d  l;a v  in^-  a  l^ii^;ln1  ic  oduur  ^jvarattf 
{\xi\\  II.  I'V."  r\  >t  :!  .  -  .t:.L>ii  ir-.;hs  ui  v.  lieu  s^huken  with  aqotutf 
(.iiIhui.iU'  «-t'  }>.  :.i>\i.  ->  vVy  u-  :!  c  U  ::«.!;:.  a:  •!  isfur  vi:L2>hing  ii ith  akt-liel 
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7  Jry  dtEliliatioD,  vaponra  of  iodine  and  n  thick  oil  like  oil  of 
tmts,  wbile  charcoal  and  a  snialt  quantity  of  iodide  of  potassium  remaia 
Miind.  lis  solution  in  etber  gives  witb  corrosive  sublimate,  red  iodide 
nf  tuercury,  and  with  auliacetate  of  lead,  it  yields  after  a  few  hours, 
iodide  of  lead. — After  ditrestion  wiih  caostic  potash,  washing  with 
alcuhul,  HolutJon  in  4  parts  of  elher,  and  evaporation  of  tbo  aolution  at  a 
uiudemte  beat,  it  remains  a.s  a  black,  dry  mass  which  baa  a  balsamic  and 
iodine^llkc  odour, — bums  when  set  im  fire,  witb  sparkliojr  and  a  very 
■moky  Qume, — gives  off,  when  heated,  iodine  and  hydriodous  acid  in  yellow 
needles. — is  insoluble  in  water,  and  dissolves  slowly  with  dark  yellow 
cdour  in  alcohol  of  80  perceut.,  readily  in  ether.  The  dark  brown  ethereal 
solution  is  decolorised  by  iigitation  wiih  potash-ley,  and  the  decanted 
elbet  yields  by  evaporation  a  yellowish  red,  inodorona  and  tasteless  resin 
not  cnntaining  iodine,  white  the  potash-ley  takes  up  a  qanntity  of  iodine 
eqaal  to  42-56  per  cent  of  the  weight  of  ilie  resin.     (Winckler.) 

When  iodine  is  distilled  with  oil  of  turpentine,  hydriodic  acid  is  pro- 
duced, together  with  a  blackish  viscid  oil  which  is  decolorised  by  agitation 
with  aqueous  potash  {Derille) ;  charcoal  remains  behind,  and  the  distillate 
n,ni»ining  bydriodic  acid  deposits  white  flocks  when  shaken  up  with 
putnsb.  (Guizot.)  The  brown  solution  of  iodine  in  an  equal  quantity  of 
oil  of  turpentine,  the  formation  of  which  is  attended  with  evolution  of 
beat,  gives  off,  when  distilled  to  dryness,  a  large  quantity  ol  hydriodic  acid, 
then  a  broivn  oil,  and  lastly  a  balsam  which  siuks  to  the  bottom,  while 
diarcoal  remains  behind.  The  distillate  when  exposed  to  the  air,  ^vea 
uir  yell  I)  wish  vapours,  having  a  pungent  odour  like  that  of  hydriodic 
acid,  tastes  very  sour,  gives  off  part  of  itd  hydriodic  acid  on  exposure  to 
the  air,  and  the  whole  when  placed  near  amuiouia  (the  ammonia  at  the 
ume  time  entering  into  the  oil,  Gw,.),  and  then  appears  colourless,  has  a 
Jimgreeable  tasle  and  empyreumatic  odonr,  and  deposits  the  brown 
balani  which  passed  over  with  it,  together  with  a  small  quantity  of  dis- 
Nlved  iodine.  Oil  of  turpentine  distilled  with  rather  less  than  an  equal 
luntity  of  iodine  passes  over  nearly  unaltered.     (GuiKot.) 

II).  Nitric  acid  acts  on  oil  of  turpentine  in  rarions  ways,  according 
to  iu  strength  and  quantity  and  the  duration  of  the  action.  Strong 
aitrie  acid  acts  on  oil  of  turpentine  with  great  violence,  and  often  sets  it 
on  fire  (Blanchet  &  Sell) ;  elu  excess  of  the  acid,  diluted  with  an  eaual 
weight  of  water,  forma,  after  continued  boiling,  carbonic  acid,  hyaro- 
cyanifl  ncid,  lerephthalic  acid  (riii,  13),  terebenzic  acid,  acid  resins, 
lerebilic  acid  (xii,  407),  oxalic  acid,  terecbrysic  acid  (xi,  424)  (Oailliot), 
together  wiih  acetic,  propionic  and  butyric  acids.  (Schneider.)  By  the 
action  of  moderately  dilute  nitric  acid,  acetic  acid  is  produced  ;  by  long 
continoed  boiling  with  very  dilute  nitric  acid,  nitrogen,  carbonic  acid, 
and  carbonic  oxide  are  evolved,  whilet  a  resin  remains,  insoluble  in 
water,  and  smelling  of  formic  acid.  (Deville.)  —  Nitric  acid,  mixed  with 
}  pt.  alcohol,  partially  converts  oil  of  tnrpentino  iuto  turpentine-camphor. 
(Wiggers,  Ann.  Phaim.  57,  247.) 

Oil  uf  turpentine,  from  turpentine  produced  iu  northern  countries,  is 

eelv  heated  by  nitric  acid,     (Bonastre,  ^.  Phnrm.  11,  528),     When 

'all  quantity  of  oil  of  turpentine  is  heated  with  excess  of  nitric  acid 

nd  with  an  equal  weight  of  water,  ss  long  as  red  vapours  continue 

atpe,  carbonic  and  hydrocy.^nic  acids  are  evolved,  and  a  quarter  of 

'1  passes  over  with  somewhat  diminished  rotatory  power,  wbile 

and  an  acid  liquid  remain  behind.     The  resins  consist  of  tcre- 

,lic  acid,  inaolublo  in  alcohol,  and   three   resina  soluble  therein 
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jcoirixr  zj  Cim:m-  S.  J.  Pkarm.  24,   166,  they  ooobuI  of  twi 

53  ?£!=&;:•:«$  Tiaix  "  ir  iT-:«:ci:7i*:  i«:«L  voe  of  wLieh  dU^lves  in  unnaui 
-•-ta  r««i  r:i«:a^-  li-i  :^  Tr-<ip::A»i  iberefrom  in  yellow  flocbi  bjtcidi, 
vi..>;  Lie  :~j»!r  j  iz^  li':-le  1-  ^misionia  and  in  the  fixed  alkalis;  Iwlk, 
L-'w^T-r.  T-eii  ::-li-'iT.»  ▼ii.iz  >X'iled  with  potash).  The  acid  liqiid 
n  ^^i   ^:i  -v-ir^r.  ^f:.;?  «Tic*^ration.  deposits  a  yellow  pitehj  bmi^ 

<ca7;;^:ix  :l'  :*£!k:i>  ;er:Tc.:i±lio  acid  and  terebeuiic  acid  (Mcordi^  a 
5"-ka  Tcr;  A.  £.iiiaa.  •'.  ir  Ci^m.  '.^.  11?  cf  in  add  didcreot  fnnn  terephtlnlie  aoQi 
viil<  :ie  3X*:u]i*fr-l  :i<:r  r^;a;-»  ox&Iic  acid  fqnadroxalate  of  potuh,  acRat% 
&•  aL&>>ar-iL^i  .  z:\^i':i-zT  viii  »r«h:IIc  acid  and  a  small  quantity  of  ti» 
carrsc  i«!'.<i  C.&  _•::  — h  u  oclv  chlorinated  nitric  acid  iku 
rr-«ii'>f:&  Mzkl:*:  ^-.-£  wi-ji  :L1  ci  rurpecitine,  and,  on  the  other  hand,  lea 
sereOLl.c  if>::'i  :Jx:  i^  rr:«lx*.-^i  by  pure  nitric  acid.     (E.  Kopp,  Csm^ 

'^Vi^rt  }  -2  «  rc5w  ::  sr::^  niir.c  acid  diluted  with  an  equal  wcigk 
c£  ■»^:ir.  IT-  Terr  jtvIi-iIIt  ir:pi  into  oil  of  turpentine  very  gwtlj 
beft:ec  =  1  !;:Lr^  :^*:w^:<r*i  n^:crc•  the  portion  which  distik  orer  \mm 
vf^l  .xvlf'i.  k  T.  [^ci  M^:z.':z  $»:<■::  takes  place,  the  first  portions  of  idt 
t'ir?  7^  :i«f  :il  rr.w-i.  ▼iil-  the  latter  portions  produce  heating,  elulfr 
t. .  s  i::-!  ecu  ?c:-;c  :£  rf<i  ::is4&.  Iz'  the  mixture  be  boiled  for  24  bosii 
af:c'r  :L*e  i*rc.<.a  :>  jT^r.  ic-e  r?»:n  adhering  to  the  sides  of  the  ictalt 
i:s(rv^;iri!v  A  T'.^*  i  ?cx=:  ::zms  xcr  a  vhile  on  the  surface,  and  the  nitris 
acioL  .-c  CLV^  r^.  i'jicif:^  a  Vr.'vn.  bitter,  acid  resin.  If  the  clear  lii|iil 
ia  :J^  7t':;n  Sf  i:<c  lei  i.v^  tv>  oce  third,  and  afterwards  distiUcil  li 
^vw-r^fcl  :::u^;i^  v  :i  loiii::^  ::  water,  a  irreenisb  yellow  liquid,  readenl 
turo  u  bv  ir.-STo  .:'  :l1«  ra^i$«:^  oxer  fir«t.  then  a  clear  dUtillate,  contaiai^ 
yKr^-viTTtf  'j^:rc  Ac>i  .  AOr:x\  rr.pivaic,  and  butyric  acida     (Schneider.) 

1 1 .  >V»:r  -•  1  ::  txrwu-.ize.  saturated  with  nitrous  acid,  is  dittiUei 
a  V  u-x  r*:*:"  >  ."rtiir-f:.  :-. rfc':*^er  with  a  red  rolatile  oil,  smelling  like 
o '. '.  , :" : * rv*:- :■ : : .  :*  *- i  :.:;«:  a! ci ; z i  oil.     t  Deril le.) 

U*  -  r     -.1."  i-:^'': :i- : •;«*  l:'.  of  tur^tontine  with  rise  of  tempefir 

tur<.\  ;.•* /*::•••  :  ?;.  : . -T'  i?  ao  d.  and  formation  of  terebene  snJ 
iv  1  s^  r  0  :■  o  ".\  ^  >.  r*-  e  r.- .  X :  u  re  Uv«^  ni e«  heated,  gi  ves  off  «1- 
i»h;in-.:>  .w:U.  iv,:  '>vi.~:^>  '.  rwn  ar.J  vi«ciii.  (Hatchett.)  On  gntlj 
r\\-i!:r.:  '.ill*  V  \:  rv.  a  ^  >^":i  c:.i>*  is  farmed,  partly  soluble  in  witff, 
l>^^ r :  ■  V  > -. •.*  *K  :-  ^  : .  -;  r:  v .  ?:  «& r .  r  ^ '. y  ?< '. ul  le  also  in  alcohol  v  Link ) ;  an  «L 
Miio'.I'.v;;  i-KO  >:n&'kU'r:-c3^  a  <1  .;:.:!y  Ti.latile  acid,  a  large  quantity  ef 
lt»:hi  l'r\»w:'.  rx-s -.  r. '  :  o  a:  '«>■".  :r?«.luMe  in  pota^b,  also  extnctivf 
iiu^uor^  ^l  '.:^-.*:n:  rS:z  0:1  <(  itirpontice  distilled  with  i  pt  ^ 
sti\*n '  >ii'il.-.:r\'  Ao  /..  V  i\  :<  a  r«d  brown  oil,  which  when  freii 
iWui  M:!v!:ur:v*  dbo.A  by  iv  :jk»h.  has  an  aromatic  odonr  like  that  of  ui»- 
»» i  1  V  To  r>»*  .  1 :  V o  r.x-  *  -^- .  *. .  , : ".  . :  : :;  r i^o  a  i '  ne.  a n d  o ii  of  roseni ary.  ( HeMtr 
nuuir.  *V  .s-  14.  4SS.  Wher.  v:l  ct  lurpeuline  is  |H>ured  upon  etmf 
Mii]«)iur:o  :io:%i.  >x'  ',\\.\i  I'cx  :«\-  u'.jiy  uct  mix,  the  oil  of  tnrpeiitiie 
iK'jUMii;  y-n  ilu*  up  K\n  ::;c?  :h:ok  aJtiT  t>  or  8  days,  dissolves  readily  is 
.Nhoni:  >iilj»i-.;:no  ,*o:a.  a:-  :  :;Ay  '.;  >t'r-*rjitod  therefrom  by  water.  Oilef 
liirpoiKiiio.  )s*i:nNi  i"  '..'xo  ::.jnv.or  u(>«>n  >ulphovinic  acid,  disaolvei 
'•|*:ir>n;:l\ .  ;:-^o:i  .tV  ^::lt !  ur>  .;>  ao.<i  wh^n  distilled,  and  yieltU  a  aoUt 
nil  rontan  iii:^  >u!)-h-.;ru*  .u:  i.  «klt:'.^t  a  thick  uil.  likewise  containing  tbi 
iiiMit  i«'iiuiii>  Wliir.'i  l\v  r^v:  :\:i-^  the  di>tillate  over  antimoDids  ^ 
|Milii^)^iuin.  i(  lHv%Mr.o>  ir.>  bio.  t'ri^*  in«in  sulphuric  acid,  acquires  an  odesr 
iiniilv  ih«*  >:iiito  :is  \\  M  ^i  I'll  xi  iur{H'iiiino.  and  resinises  easily  vks 
rxpoMMl  to  \hv  uir.  Tho  \:>i*iil  i-il  remaining  in  the  residue  nay  be 
\lrii«'li*il  1>>  oihor.  Iiu>  :in  odour  of  cauiphtir,  and  doea  not  resiiisp  a 
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(Richter,  Anil.  Phai-m.  32,  V15.)  When  cqoal  parte  of  oil  of 
farpenlinc  and  atrong  salphurio  acitl  are  diatilieil  together,  ttvo  Tulatlle 
citla  (terebenc  and  colophene)  pa«s  over,  while  a  tarry  and  a.  solid  residue 
are  left  liehind.  The  distillate  yields  sulphuric  acid  to  water  ;  the  tarry 
residue  is  black,  tasteless,  ditBciilt  to  burn,  appears  to  volatilise  undecom- 
poeed  when  lieated ;  dissolves  readily  and  in  all  proportions  in  ether  and 
io  oil  of  turpentine,  partially  only  in  nitric  acid,  the  insoluble  portion  be- 
coming hard,  not  at  all  soluble  in  weak  acetic  acid  or  in  alcohol  of  65  p.  c. ; 
sparingly  in  absolute  alcohol ;  by  dry  distillation,  it  yields  snlphuretted 
hycirogea,  sulphur,  and  a  volatile  oil,  which  dues  not  act  upon  potassium. 
The  solid  black  residue  possesacs  the  same  properties,  excepting  that  it  is 
richer  in  carbon  and  sulphur  and  less  soluble.  The  distillate  consists  of 
two  layers,  the  upper  of  which  emells  like  peppermint,  is  very  acid,  and 
deposits  sulphur  after  a  while  ;  after  washing  with  soda,  it  is  colourless, 
amelle  like  thyme,  is  tasteless  and  neutral,  bams  like  oil  of  turpentine, 
dUsolves  in  all  proportions  id  absolnte  alcohol,  ether,  and  oil  of  turpen- 
tine, is  not  altered  by  nitric  acid,  turns  greenish  yellow,  and  gives  off 
nitrous  acid  when  heated  with  oil  of  vitriol  and  nitric  acid,  and  is  turned 
red  by  oil  of  vitriol.  The  lower  layer  of  the  distillate  contains  a  very 
small  quantity  of  a  substance  having  an  intolerable  odour.  (Bontigny.) 
When  oil  of  turpentine  is  mixed  by  drops  with  a  very  large  quantity  of 
Strong  snlphuno  acid,  a  red-brown  solution  is  formed  which  deposits 
t«rs  bene  when  mixed  with  water;  if,  on  the  other  band,  a  very  small 
quantity  of  sulphuric  acid  be  poured  into  a  larger  quantity  of  oil  of 
tarpcntine,  the  mixture  becomes  sensibly  heated,  blackens,  and  gives  off 
■  l&rge  quantity  of  sulphurous  acid.     (Gerhardt,  Conpt.  rend.  17,  3H.) 

13.  Oil  of  turpentine  distilled  with  phogphorie  anhydride,  is  resolved 
into  terebcno  and  colophene.  Glacial  phosphoric  acid  turns  the  oil  red. 
(Ueville.) 

14.  Boraeic  acid,  healed  with  oil  of  turpentine  to  lOO",  alters  its 
rotatory  power.  French  oil  of  turpentine,  having  a  I aivo- rotatory  power 
of  35-4,  exhibits,  after  being  heated  with  boraeic  acid  to  100°  for  130 
hours,  a  hero-rotatory  power  of  230.     (Bertbelot.) 

15.  C'lrbonic  acid  doe^  not  decompose  oil  of  turpentine  in  the  cold  ; 
hut  when  a  mixture  of  the  vapour  wiiU  moist  carbonic  acid  gas  is  passed 
through  a  tube  heated  nearly  to  redness,  carbonic  oxide  and  water  are 
fornied,  together  with  a  thin  liqnid,  resembling  acetone  and  isomeric 
^with  cymeno.     (DeviUe.) 

C»ll"  t  2C0'  =  SCO  t  2110  t  C»H". 

,  Oxalic,  tartaric,  etlrie,  and  acetic  acid  do  not  act  upon  oil  of  tur- 
e  at  ordinary  temperatures,  but,  at  100",  they  alter  its  specific 
riiy,  rotatory  power,  odour,  and  boiling  point,  and  some  of  Its 
itiemical  properties,  in  various  degrees,  according  to  the  duration  of  the 
■ction.  (Herthelot.)  French  oil  of  turpentine  of  liovo- rotatory  power  354°, 
exhibits,  after  being  heated  to  100°  for  73  hours,  with  crystals  of  oxalic  acid, 
a  tevo-rotatory  power  of  15-2°;  with  crystals  of  tartaric  acid,  Isevo-rota- 
t*iry  power=28  6^;  with  aqueous  acetic  acid,  lie vo- rotatory  power^3I'3°. 
English  oil  of  turpentine,  of  ia^vo-rotalory  power  ]8'6^  exhibits,  after 
faekting  to  100°  for  30  hours  with  crystals  of  oxalic  acid,  dextro-rotatory 
power  ^  16  2°  ;  with  glacial  acetic  acid,  dextro-rotatory  power  r=  147  . 
(Bertlielot.)  Bprthclot,  by  beating  oil  of  turpentine  to  100'  for  63  hours 
witli  oxiilic  acid,  and  subsequent  distillation,  obtained  nndccomposod  oil 
"'  turpentine,  a  distillate  smelling  of  tercbene  and  cxV»\t\l.\ux  \»:\t>- 
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-  -J-  -7  T'.vcT  of  16-8^  to  35*4°,  and,  la^stly,  m  TiBcid,  yelW,  noii* 
-  :-s":::  I.f:  'ilaio.  together  with  a  solid  re^iJae.  Oil  of  turpentine, 
u  -  r  •.  :  :  &:-r:::  aci<i  at  a  hjfrh  tem]K.>ruture.  exhibits  the  boiling  (lobtof 
.:i'  '  .r;:  L  : ..  ilVnbelot.)  When  oil  of  turfiea tine  is  distilled  witk 
<.r  .'^  r-i'iLr.c  &cid  and  acetate  of  potash,  the  distillate  coiuistB  sf 
...  .•     ::?  -;  :.!^r:L*  aci^l,  terebene,  and  colophene.     (Dcville.) 

.  '  /    -*-fa<  hyJ.xt^uoric  (icid  imparts  bnt  a  faint  yellowish  eoloir 

.      :.^ifi:  *e.  eren  after  long  continued  action,  bat  throws  don  1 

^■*     -.;    \\    i  ::.  .  vy  sulistauce,  amounting  to  about  j-J-jth  of  tbeoQ, 

■  •.,'■.!."-:.-   :     :;*  v\\  a  very  acid  pungent  odour,  which   is  qaicklj 

.■.-.:•  ■'  .    »  ■  .'-T'-^^re  to  ihe  air,  the  oil  then  becoming  decolorised  uJ 

.-.■>«■   ^     ^^  *T    £:<■!;<.      (Gchlon.)      The    rotatory   {tower  rennini 

-.  \  *  ..    :.:>L     :•*  Trxiuct  contains  but  little  fluorine  (3  05  p.  c.)»  a 

-•.  •  T  .    >-   *•  ^-^^.rieJ  as  a  fluoratcd  oil  of  turpentine.     1  |»t.  of  oi 

:.>■.    :::  the  cooled  leaden  vessel  rapidly  ab^rbs  tki 

.;  .'-    -Si'i  fr»  m  1^  pts.  fluor-spar  by  3  pts.  oil  of  titml 

«  ^  '.^  «-r     7-.  T-;^c':.i.  and  separating  when  left  at  rest  into  t«i 

-  -^    :  .    :.•  -«.'■'       «:  :r.  is  brown  and  fuming,  while  the  lower  is  oilj, 

«-v^:  T^  ▼  ::  w^:cr.  dissolves  in  ether  and  in  oil  of  turpeDtiH 

I    -"*.-£  vil.   with   separation   of  white    flocks  wbkk 

s.*=iion  in  ausolute  alcohol,  which  is  fomd 

.n  cooling,  yellowish  flocks  which  are  Ml 

>  '..:::  ns,  even  after  concentration  and  cooliif 

"     .:r:.liored  oil  fnmi  leaden  retorts,  a  fuming  ofl 

^   .  x;  i-amphor,  while,  by  distillation  fn>m  gltf 

^     1  :    .-     ::i^:alline  sublimate   is  obtajned,  having  a 

^        >^^-     *.- :   .r  T.^i^iri;  of  a  mixture  of  fluoride  of  Bilicin 

T.  *  :*:.  :V.o  c.tmphor-smclling  oil  just  mentioned 

•   5:  .  >:v.-.rt:ni=.  after  evaporation  of  th»'  etber.ii 

■     T  -..    riuvriuc.      (Reinsch,  J,  pi\  Ctt*m.  U, 

:  .-  -:.?  ■::  :l.o  cold,  68  p.  c.  of  ff>ixousffnoridnf 

'     '.   71?  an  isomeric,  iridescent,  viK'iil  li-^aid, 

7"  ..:  .-i<«  .  and  has  no  rotatory  pnwor.  —  Oil 

.:  i>-  itl-e  with  2  vols,  (j^^)  of  ew«w 

-      .   ,  >.  :urr.?  retl,  and  becomes  hcatc«l  tolbe 

. :.   : :  .r:ij' ;    the  heat    thus  develoiKiJ  ii 

-  :\.i  -^-uiin  of  the  oil  with  the  flnoridi 

's  .  ?^.r..f    *Mhe   it   not    cori\i.rtiil    ialu  »tL«r. 

,:  Kj  not  act  jierceptibly  on  oil  f-f 

^         ,*    .   :^:r:«   I'il   of  tur|>eutine  partly  inW 

:irtificial  camphor.     (Lk'ville.)  — 

^  ■- i--..i  luto   i-nmphi;r:e  md  pruqkal* 

>.  L'lr.Rin  A:  fapitAine.)     Arrordiiifto 

X  X  ^  .   «  .    .>^  r--:  ..iw  :uJu^r  oil  oi  tur|Mriitior.  bnl  utl 


«.' 


.:.-../'  a^t  in  the  same  manner  ii 


,...,  i.*  \  .•    ,  ..     •  .  .     ;\  .■    :s.  y\:v.  ili^tillod.  a  pleasant  eihcrnl 

5»%o*  .  *    i    .'.  y.-      .-.   :  :v   .:  .virKv-c  acid,  froth :<  up.  an«lyi«M^ 
dM  Ii,-  : -v  •,>   U';v.  n::^*ivl.  .»  lii.-iillnto  which  M*i»arale»  idW 


OIL  OF  TURPENTINE.  253 

Invors,  tlie  uppermost  of  which  ie  utidecotnjiuaed  nil  of  turpentine, 
the  niidJIe,  nn  aqueous  solution  of  chloroforra,  nliile  the  lowest  ooneiata  of 
cbloroforra.  {CliantaH.)  —  llypohromovi  ae'ul  distilled  with  oil  of  tur- 
pentine, yields  brouiofunn.  When  bromine  is  dropped  into  a  thiii  paste 
of  lime,  OS  long  as  it  is  thereby  decolorised,  the  mass  becomes  heated  and 
thickened.  If  il  be  then  brought  back  to  its  original  consistence  by 
bldition  of  water,  carefully  mixed,  during  agitation,  with  a  quantity  of 
oil  of  turf>entine  equal  iu  weight  to  half  of  the  liroe  employed,  and 
heated,  a  brisk  action  begins,  though  less  violent  than  with  ctloride  of 
lime,  carbonic  acid  escaping  and  aqueuiie  bromofonn  distilling  over. 

23.  Liquiil  »tdi-ktd«  of  phosphor u»  converts  oil  of  turpentine,  after 
ume  montDs'  contact,  into  a  viscid,  yellowish  red  reein  which  surrounds 
the  sulphide  of  phasphorus,  rendcreil  very  limpid  and  somewhat  more 
nobile  by  the  action.  Bnlphide  of  phosphorus  takes  fire  under  boiling 
oil  of  turpentine.     (Bilttger,  J.  pr.  Chem.  12,  359.) 

34.  C/ilorochromie  ae'ul  sets  fire  to  oil  of  turpentine,  (Thomson, 
mi  Traiui.  1827;  Po-ig.  31,  607.) 

25.  J'otamiim  does   not  act   upon   oil   of   turpentine  in   the   cold, 

(Blanchet  &  Sell ;  Dumoa.)  It  coloun  tlie  oil  brovn  nnd  Bcparates  brawa  Hacks 
■ilhoBI  evolation  of-gis.  (Devilk,  Hagcn.)  pDUssiuni  oiidiaea  in  oil  or  tarpentiDi-, 
(in*  off  gas,  and  hrcomiM  Burroandeii  with  ■  thick  resin.  (Oppermann.)  The  oil  of 
of  lit  bnnahea  of  Ilie  ipruce  tir,  evolved  hydragea  in  t,  few  minutes  vbeD  treated  with 
poUHiam,  formed  ■  light  biown  jell;,  and  was  itself  coloureil  brown  becaiue  it  i;od- 
Hbwl  *D  atypnst«d  nil.    (WShler.) 

ae.  Fttsed  ki/di-aU  of  potash  colours  ordinary  oil  of  turpentine 
(with  separation  of  brown  flocks,  according  to  Doville),  but  not  Veuotian 
oil  uf  turpentine.  (Scfaarling.)  To  the  oil  from  the  brauches  of  tho 
*proce-Gr.  it  imparts,  on  distillation,  the  odoor  of  ordinary  oil  of  turpen- 
tine. (W'iibler.)  —  Common  oil  of  tarponline  is  coloured  by  hydrate  of 
poluh,  the  more  strongly  tho  older  it  is,  and  may  become  heated  to  60° 
■t  the  same  time.  —  Both  ordinary  and  Venetian  oil  of  turpentine,  when 
ihaken  np  with  bisulphide  of  carbon  and  fused  hydrale  of  potiish,  yield 
after  a  while,  a  white  saline  mass  which  behaves  like  xanthate  of  potash. 
(ScliitrliDg.) 

Strong  jv>(a)h-ley  does  not  alter  oil  of  turpentine  from  the  spruce-fir 
or  Scutch  fir  (Wiihler,  Hagen),  or  Venetian  oil  of  torpentine,  when  dis- 
tilM  therewith,  inasmuch  as  the  distillate  exhibits  the  same  behaviour  as 
liefors  towards  hydrate  of  potash  and  bisulphide  of  carbon.  (Scharling.) 
ft  colours  the  common  oil  yellow  and  gradually  brown.  (Blanchet  & 
Sell.)  —  A  mixture  of  strong  potash-ley  and  oil  of  turpentine  separates 
into  three  layers;  the  uppermost  of  which  is  an  oil,  the  lowest,  potash-ley, 
■hile  tho  middle  layer  is  brown,  thick,  and  soluble  in  potash-ley  if  weaker 
IhtD  the  ley  originally  used  From  this  milky  solution,  acids  throw 
doWD  a  viscid  resin  which  floats  on  the  snr&L'e,  and  another  which  falls  to 
the  Iwttom  in  lamp.?  and  Bakes,  both  being  soluble  in  alcohol  and  having 
■n  acid  reaction.  The  liquid  resin  becomes  yellow  and  brittle  after  the 
adhering  oil  has  evaporated.     (Poles.) 

27.  Oil  of  turpentine  absorbs  7i  vols,  ammonia  ffai  at  16°  (Saussure), 
acquiring  a  yellowish  colour,  but  retaining  its  mobility.  (Oehlen.)  It 
forms  a  tallowy  mass.  (Saussure.)  The  milky  liquid  produced  by 
agitating  oil  of  turpeutine  with  an  equal  quantity  of  aqueous  ammonia 

T. rates,  when  left  at  rest,  into  three  layers,  the  uppermost  which  is  an 
the  lowest,  a  solution  of  sal-ammoniac,  and  the  middle,  a  jelly  like 
Oiwdclduc,   which    last,  when   separated   from   the   liquid  and  pressed 


I 
I 


lirtmn  UaiM*  pM^  fan^  a  a^  wfciA  mIM  ktwna  Ifaa  iMm  « 
«.qarflwfi^rii   kft»  iivwith  iUar^^poUtk  awlftlM 

hi>-»^  nfcawl.     <A.T^eriJ«^JM.n««.74.  114) 

n.  I^Hd  JKk  h^w  niiliufcrw  tn*  vilb  cnde  ofl  of  m 

yiiiuitpiiiiiitrfite^plM^«aMr.    (BIsMbrt A SeU.) 

m.  CUmdr  ^    irf  iMi,  ^iVr    ^  «1«h.    eUorafa  ^  Unn 

"    '  wrtttH  «i tmtfeitt'nti,  mnimtaeUmteiii 

takot  flmtt  at  thii  l«BBpetal<u«.  (Bs- 
tMe  of  iBn-ntMorjr  pinrcr  35-|%  ific 
te  M**— 230=  wUH  rhloride  of  aiewt. 
ltiMca2»t°toa*kfti  wiik  fcMvlaaf  aldra^Sa' to  lli«)«ft;rak 
«UmMc  rf  ba^  a9l«°  la  ite  left;  viib  cUoride  of  •tneiinm  MC 
to  IWIA;— after  ba^^Ma<  toZStf-fertwa  boar*  with  el>li>ri<lt^ 
cUnaH,  li-3'  to  tW  bft;  to  ^0°  far  twv  boon  vhli  chloHae  of  cddn, 
IS-S^  to  tU  kA;  tkm  Im  fnJart  i«  col«ar(M  and  buib  at  1<II'. 
B^Bifc  tB  of  iMfntiiM,  wkie^  latolH  18-tf'  to  tli«  ri^hl.  esliibiU  titer 
7  or  8  baan  bwH^g  to  2M'  —  tS9',  viib  flsariiie  of  caldoiD,  a  rotaut; 
pa««rar7-4^ab*Mibai^t     (Bertbekrt.) 

31.  CUofHt  ^  Xime  iom  not  act  apoo  oil  of  turpentiae  at  onjinu; 
<if  Wilirw ;  bat  at  IW,  h  attan  tba  ratatoiy  power,  retanU  tlie  bna- 
lioa  af  tiryaatiae  riw|ibni.  ahiMaMly  faraw  •■  oil  eoctatning  C*U^  ai 
gtTM  off  hfiregfo,  JBrrMMTig  ia  qaaatihr  with  tb«  daration  ol  Uw  M(i«h 
aotbat  ia  130  boan,  boai  15  to  30  rdaBM  ai««rDlv»d  : — (O^H": 
(7*1P*  -h  SB).  (Bcrlbelot.)—  Pmtch  oil  of  toqieatiae  having  •  la>» 
loUton  pawer  =  Si*',  exhiUu,  after  130  boon  bnting  m  100°  aitt 
ddoiiJaof  BB^  alKT«-rMatot7  power  of  lJ-5°;  EofclUli  oil  of  Urwaiaa 
of  d0xtio4«totoiTpownl8«',bMa«dfarfoarhaBrati>  lOtt' wiilidilan^ 
«f  liae,  exhibit*  dextr^TotoUfj  pow«r  =  17'ft5'-  Oil  of  I  urpenlinc  bnM^ 
to  370^  with  cUotitfeaf  iiae,bManiec  eoloaml,  amclU  nf  t«rd)«iie,Bt 
■Dcreaaea  ta  deasitj  (roai  0-8«13  to  0-B698  at  II'.  Fmich  oil  of  l«- 
pentina  heated  to  betweaa  lOV  and  270^  with  cblori<l«  of  sine,  jM 
whoD  dietille<l  at  160%  at  fint  a  itistillato  of  apparently  unnllered  id  4 
turpentioe,  of  Imjo-nUUtty  power  34-9'  (o  SSt'',  ibeu  leddial  coLiM 
and  nllimateJy  riscid  oU  baring  the  boiliog-poinl  uf  imlijihi 
(BertheluL) 

3:^.  XUntprtutiJt  ^  ^f**'  ^oil^  ■*'>^  <■■'  of  larpoaline  proloM  ■ 

rin  or  bluiab  groea  pn«ipitato.  B;  tbie  reactiiMi,  oil  of  tornentiae aif 
i«co^Ued  in  oxygonatod  oils,  which  ooloar  nitrcipmssido  of  <D|f* 
black-brown  or  green  and  tbemaeWee  acquire  a  darker  eotonr.  (li^ 
H.  Hr.  Areh-  S»,  57.) 

33.  Lilkarfft  or  miiiivm  does  not  alter  cold  oil  of  turpenliae  (Biailw 
Miillur),  Imt,  at  u  gentle  heat,  gives  np  exvEOD  to  it,  and  eoavirti  it  iM 
binbeotic  and  furmic  acids.  (Vtreppeti.}  Hydratod  oxide  of  leaded** 
an  ouual  weight  of  oil  of  tnrpentino  dark  red  nfur  a  sbort  tine  ;  vA  * 
■miUler  qnuniitv  of  the  hydrated  oxide  uf  lead,  it  tarns  jrellowwh  ita 
■onie  day,  the  lcad-«oni pound  itself  remaiuing  white.  |Biai)iEea.)  Am' 
acttaie  <if  Ifiid.  6\ta}i.an  up  wiih  au  ei)ual  quaatily  of  uti  of  larfeatiM 
forms,  after  a  ft-w  uiuutea,  a  thick  mislure,  wliich  caries  ia  colwar  fn* 
orange-yellow  to  win&-red,  is  insoluble  in  water,  but  diaaolvei  C**4 
in  alcuhol,  leaving  a  yellowish,  riscid,  acid  mass,  ooQlainiBg  lead ;  <■>• 
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a  of  subacetate  of  lend,  the  colouriag  takes  plu^e  more  slowly  and 
18  weaker.  (Brandos,  Mliller ;  comp.  also  (hour  with  Oil  of  Turpfntine, 
p.  27^.)  TLe  altered  oil  is  a  mixture  of  acid  resin  with  oxide  of  lead, 
adhering  subacetate,  and  oil  of  turpentine ;  the  latter  se[)arates  trans- 
parent and  colourless,  only  the  subjavenl  basio  acetate  of  lead  exhibiting 
a  red  colour  ;  a  yellow  solid  body  separateA  between  the  two  layers  of 
liqoid.  The  colouring  is  not  due  to  an  acid  resin  oontaiaed  in  tlie  oil  of 
tarpentine,  inasmuch  ae  it  is  likewise  produced  by  oil,  which  has  been 
puri&ed  witb  potash-ley.  (Polex.)  A  concentrated  solution  of  bibasio 
acetate  of  lead  Imparts  a  dark  red  colour  in  a  few  minutes  to  oil  of 
tarpentine  four  years  old  ;  with  fresher  oil,  the  same  effect  is  produced  in 
two  hours  ;  the  same  oil  acquires  the  same  colour  by  boiling  with  lead- 
Mjlution  for  a  quiirler  of  an  hour.  (Schiudler,  A'.  Br.  Arch.  41,  40.) 
Baseic  acetate  uf  lead  is  colonred  reddish  after  a  while  by  crude  oil  of 
tarpentine,  but  not  by  thn  rectified  oil  or  hy  the  vapour;  the  crude  oil 
losea  these  properties  dv  boiling  and  distillation  ;  the  rectified  oil  acquires 
tJiein  by  three  months  exposure  to  tlie  air.  VVhen  oil  of  turpentine  ie 
sliaken  up  witb  basic  acetate  of  lead  in  a  bottle  containing  air,  it  takes 
up  osygen,  whicb  does  not  escape  when  the  oil  is  boiled  alone  or  with 
water,  but  if  previously  red,  it  becomes  decolorised  and  deposits  yellow 
fiock^  and  white  hydrated  oxide  of  lead.  ^Brandes.)  The  crude  mixture 
of  I  pt.  slcoholic  sal  ammoniac,  8  pts  spirit  of  camphor,  and  8  pta.  oil 
of  turpentine,  mixed  with  2  pts.  basic  acetate  of  lead,  acquires  a  kermes- 
brown  colour  in  a  few  minutes,  and  solidities  to  a  jelly  after  some  days. 
(Bucliner,  Br,  Arch.  8,  133.) 


^^^^  lulerpulation. 

^B  Terebentic  Acid,  c^H^'O' 

^Bntw.    Ann.  Fkerm.  41,  294. 
^^L^«T({<  ItTfbeKltniqtu.     Tenietili'iiUure. 

^  Pr 


C»H''  +   14  0  =  CH-KJ"  +  cwty. 


Preparalion.  Oil  of  lorpenCioe  gentlj  beated  with  oxide  or  lead,  becomes  coloared, 
atworbs  Qxy^tn  with  BvidLtj,  then  a^ia  ^raduallf  losea  lU  colour  ind  iIcpoaitA  a  copious 
jellow  prruipitite.  This  precipitsle  is  boiled  and  na»hed  with  alcohol  »  long  u  the 
pam  funi  off  turbid,  then  decnmpoBed  by  galphuretted  byclnigen,  tbe  lerebputic  tcid 
■.d  out  by  aleubal,  and  the  solntJOD  eraponted  till  it  ory^tillisn. 

crjBtBls ;    bj    ijnick 
n»  lilmiis. 


IS  c 

....  108  . 

.  S346  .... 
„   693  - 
.  39-61  ., 

,.  5S-I4 
...   6-97 
...  37-8B 

.  54 -00 
6-93 

CH'-O" .. 

....  2oa 

,  100-00  ... 

...  100-00 

..  100-00 

BtIic  acid  used  lor  the  first  nnalyiis  contained  mln,  foniie4  in  oonscquence  of  tbe 
re  ridng  too  bigb. 


=1.  '::ir-::Lr'«-:3.f:riLiis«af  LeaJ,  uaboredcKiibid, 


:--->■  -  =i-^:-r  u-:^*  1  •I*   vT^ii  ici:  =,>lss  from  ■dbouf  ikokol, 
ni  1  ■-,--  r  -n-Tir— 2:f  .lasi  ^mir  t  r-niae  of  aecaUic  lead. 
^ '^  ;l^=>  .'^s  n  hi-.iTi-L.  Eii^  zsti  ♦•irscc  u  roadocd  tnind  bj  wMr. 


ill  L-f  ?■:_:•:  z".:  b"  -  rLrir-z.-:  Lr  i  ^•j.rv:^?.  i  friaU  qaantitv  of  aqwoH 
5.m.*:  li'  I  i-jr."  ir  .  ■ -T  Lz-L  tt^:c^:'=  .:  ^:r.n:»m  remains  behind. 

:.'     1-.  :■:  TL-7»5i:::i't   t-ji^i  ^--.•.  :  r^/.-vi-  of  tin,  thickeiUy  And  Bij 
?•-^  'Hit  iiiLTri  1—   .":  "^1  ■  •=■*  It*        .*.  I'iTT 

m 

'  ^.}*.  r-'-i...  ~.  F.     ." -7'..'-^- — :.    Ori-/?    of   Turpentimi-mL 

1\a-:      -_-.'      .-"  -^  ri-T-'J--  '.?.        Z>»-^-'f  Oriiff  d>   eampkimf  kfdrff. 

—  J^ji  '.""i.-il  —  "ill  1  -tj-:r  ::  •.il  •. f  tarpectine  |  oentim.  tkick 
>  :-:r  -iir--  :-  l  r:i^j  *'-f  ^-kr  f"."r£  to  |  with  oxygen,  and  closed  it 
>.r~  z^  -^  -.1  ^I'-r  --It  T:^j^.  -.i-i  T.i^  in  sunshine  and  the  ozjgei- 
^-.-  T-iirT;.:  Lj  :  .T  IS  r:eL  :.t  ?!  :ef  cf  the  vessel  below  the  oil 
>:-'.t::  r-  'frfi  "»■  ".j.  *z::»ll  :  r  t~ -.  wi::h  n:aj  be  collected,  and  pui- 
f.-.    :t  v^-:  :^  ▼  -1  T-:::r  Jjii     :!  c:  izTj^niine,  and  recrystaJliatioi 

'rT7i':L  ■  ?->  :>■—  1-:  :*.;=;  water  in  stelLite  groopt  rf 
r":.'  ■>  i.i-l  V  :::  iritcr  c«:r.taining  snlphnric  acid,  vid^ 
1  •  ~  •  :.:  t-t:  T .  '  J  .:  .  :  :irT-;r::re  aci  i-amphor.  It  is  soluble  ia 
*;:.-  •_  .•  :.  izL  -::.r  it:  :rrr::;ll:se<  fr-ni  the  hot  Eolutioof  or 
,- ..     .,-        >..:..-..'  -      "   :4.  '->:  A     .  I'hirm,  SO,  106.) 


T':"*fi   :■? 


Sabrcro, 

:■  ■:« 

70  OS 

ii'-j'» 

...     IOjS 

i-'-i* 

.      l.vSi 

Iju  L'..»     100  00 


-    0".    ::"  :.r^' : -.::.:   a":>.t'-    ■^',.  .v/i  ';i/,  ac^uiriuij  new  propeitiei» 
A'.:  I   U' :.,■   .vk.::.:  :.*  -  '     t*  •:/ turj^utin^.     In  thi«  compraaJ 

Mr!  .  r"  :..  -  ?  :  ■- i  \".\r. :-.  ;i' t  .  ir?  i--  U»  uinre  intimately,  a  secooJ 
jvr:  ::  .••.  ::::  :\:  :  '  -  i  r  v>.n:.  of  ibo  turptMitine  oil)  less  intimatdj 
t\ •  it:  l  V  •.  : .  : ' •  i  -^  ■•  -'•  >  '  -  ^'  '  A  -  ^:  r  u: a y  bo  I r:i ii  ^ lerred  to  ot  li or  botliei.  ui 
>iill  i'\h;'  ::- :!  \  :.:<tr:i-?  ■  :'  :*r»o  -z  no.  Sclii"»nbein/  —  The  furmatioi 
of  i'.v:-:>i.;  -  !  :  :,:-j -:::::•.  ukr?  j-Uoe  ou  aptatiiitr  the  oil  with  coU 
air  ir.  }'rcso:*..v  .  :*  i  ^i::.  t:.o  a^*::  :i  [Z'^h::;  i»ii  the  more  quiokly,  the  more 
iinujon  i:>  tlio  ]  •v.u  if  Ok:::.i-:  'f  the  hH  and  the  air,  the  firighter  tbfl 
lii:ht.:iv.a  ii;o  lowir  :I:o  :oi:  r  r.iti:ro  W lion,  thoroforo,  oil  of  tunteoiiM 
i>  lofi  N':  t'lir  Ki«  i:!l^-  in  a  J'  '.ilo  .  t^illoil  with  air,  and  expo.-'eii  to  diff'D#^I 
day  I  ij  lit.  t!io  iiir  W'.ii^  ronowod  a.-  it  isJ  u^od  np,  a  mobile,  acid,  ozidiMi; 
oil  i"  obtainod. 

O/oni.-^od  nil  (*f  Tr.r)'i>ntino  exerts  an  oxiili?in;^'  action  on  the  follovia; 

Mib>ianoos.     It   ill  ivlurisis  iijiliL'«»-Hilutii»n  when  a<ritute(l  with  it  t^ 

eiallv  if  tho  solution  bo  warnud  (honoe  if  a  portion  (►f  the  ozoniJicd  oilbf 

'•itrotluord  into  a  bottle.  to;:other  witli  a  e>trip  (»f  linen  dyed  bloe  vitk 

[i;;o-M>Intion,  the  linen  is   bloaohod    in    a   few    hours).     It  eoflveiti 
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sulplmroas  acid,  with  riao  of  temperature,  into  sulphuric  acid  ; 
;  eolation  of  iodide  of  potaasiuiu  iranieiliataJy  yellow,  tho  oil  at 
tbe  same  timo  becoming  reddish,  and,  when  iionted,  brownish  ^eltow 
from  separation  of  iodine  (hence,  wlien  it  is  placed  upon  paper  soaked  in 
a  mixture  of  iodide  of  potasaium  and  etarch,  llie  paper  turns  brown,  or,  if 
moisteued  with  water,  blua).  It  converts  a  hot  solution  of  ferrous  sul- 
phate into  ferric  sulphate,  which  partly  Eepatates  (bndc  salt)  and  partly 
remaiaa  in  solution.  OzoniGcd  oil  of  turpentine  colours  white  ferroua 
cyanide  containing  potnmiura,  blue  ;  yellow  aqueous  Solution  of  ferro- 
cyanide  of  potassium,  deep  yellow,  especially  on  boiling  ;  converts 
arsenic  spots  on  a  porcelain  plate  into  araenlo  acid,  and  canscs  them  to 
disappear  completely  in  the  course  of  10  or  16  minutes  (it  does  not  affect 
antimony  spots,  even  after  a  long  time) ;  decolorises  sulpbido  of  arsenic 
stupcnded  in  water,  when  heated  and  agitated  with  It  j  likewise  sulphide 
of  lead  and  strips  of  paper  coloured  therewith,  if  these  papers  are 
soependcd  in  a  bottle  cnniaining  the  ozonised  oil.  (Sclibubeiu.)  —  This 
property  affords  the  niean«  of  detecting  oil  of  turpentine  in  other  oils 
which  do  not  oKotiiso  the  air.  (Williams,  Orerbeck,  .V.  /3r.  Arch. 
90,  138,)  — Ozonised  oil  of  turpentine  boiled  with  phosphorus,  not  in 
contact  with  the  air,  foims  phosphorous  acid.  Shaken  up  with  linely 
divided  silver  and  a,  small  ijuantity  of  acetic  acid,  it  forms  acetate  of 
silver.  It  dissolves  guajac  resin,  forming  a  solution  which  is  colourless 
at  first,  but  afterwards  turns  blue,  especially  when  heated,  the  ozone 
combining  with  the  guajacum  under  tbe  inSnenee  of  heat.  The  oxidisiug 
action  of  ozonised  oil  of  turpentine  is  intcnsiiled  by  the  presence  of  blood- 
corpnecles  and  ferrous  salts,  the  bluod-corpusclos  being  thereby  omn pi etely 
oxidised,  and  tbe  protoxide  of  iron  convened  into  Eesijuioside.  —  A 
taixture  of  oil  of  turpentine,  containing  2  per  cent,  of  ozone  with  a  aohi' 
tioQ  of  subacetate  of  lead,  acijuirps,  when  shaken  up  at  mean  temperature, 
a  lemon-yellow  to  red-yellow  colour,  and  forms  protoxide  and  bioxide  of 
lead,  the  greater  portion  of  these  oxides  separating  at  onco,  while  a, 
Buialter  portion  remains  and  separates  from  the  tiltcred  oil  after  24  hours, 
&o  that  the  o)l  is  but  slightly  coloured  by  the  peroxide  of  lead,  but  never- 
tlielesa  continues  to  exert  an  oxidising  action.  The  strongest  colouring 
talced  place  in  a  mixture  of  1  vol.  solution  of  subacetate  of  lead  (lead- 
vinegar,  viii,  314,)  and  2  toIs.  ozonised  oil  of  turpentine  ;  but  peroxide  of 
lead  containing  protoxide  is  likewise  formed  with  every  other  proportion 
of  the  mixture. 

Ozonised  oi!  of  turpootine  sometimes  also  exerts  a  reducing  action.^ 
It  abstracts  part  of  the  oxygen  from  peroxide  of  lead  (oil  of  turpentino 
free  from  oione  has  no  action  on  that  compound),  losing  its  ozone  at  the 
aame  time,  and  giving  olf  a  gas  not  yet  examined.  It  decolorises  tincture 
of  guajacum  which  ha^  been  coloured  by  peroxiiie  of  lead ;  also  the 
aqueous  solutions  of  permanganate  of  potash  and  of  chromic  acid  mixed 
with  sulphuric  acid.  —  Hence  oven  strongly  ozonisc'l  oil  of  turpentine 
doea  DOt  become  coloured  when  shaken  up  with  a  few  drops  of  lead- 
vinegar,  inasmuch  as  the  peroxide  of  lead  formed  in  the  first  instance  is 
qaickly  decomposed  by  the  excess  of  OKonc  present 

Ozonised  oil  of  turpentine  is  partially  deprived  of  its  peculiar  pro- 
perties by  boiling.  (Schiinbein,)  It  recovers  them  again  when  exposed 
to  the  air,  and  the  yellowish  residue  possesses  twice  as  much  bleaching 
power  as  the  distillate,  though  no  oxygen  is  given  off.     (Williams.) 

ScbOnbein  explains  the  simultaneous  oxidising  and  reducing  ^«<:xa 
■  led  oil  of  turpentino,  by  nasuniing  that  vcvox\Ao  ot  \eaA.  cci^Va\T\a 
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riie    f-cn^-iLiI  i.sm*  liter  a  cocaldenbla  tiat  ■ 

Ti-~i-'-t:r   :  - .  :d  T-jr:*iz-LZr  LZ'L-v-^-.iz.      iieni.  Deville.)     IntlielaDov- 
XT  =1^^^.  i-=-.    lif  r'.LTiiri.c.   !c  ':x77irr::2«Mcmmplior  appears  to deiai 
IT'S  -_:-  -J -tstZ'^-z    :  TXTfr   I  1^.?  =:&:«r!:kl<.  or  eUe  tlie  camphor  exHlel 
^ :-  :•  —.ei  .1  ...>!    _   :  rzjr:*zzz  2*.  ir-i  ^'lerranb  ceparated    (Kr.):— 
i«v!  :  .   :z  -iTrtrZ'^zi  ,f  Irf:  :;  .zs^J  izT  a  cooadeable  time  (Dui% 
3:t-:  >:?  .  f~«i   n    .■■•:»e:  Tf^i^^j    riLrr-fr.  •j^i^n^  :  when  it  ?•  heMidfcr 
*  r-  ~-ii«?  :    :•       1  isz.     z  i-:'.:'  .:  Sel!    :  or  distilled  ( Bncfaner) ;  If 
..?:     1-    :     :'     .    ;"  v-jr-riM :-"_  -ji  lis  c*ea  p»n?rioas>Ij  exposed  to tli 
:  '        ?•    -?.7-::  i  7=:!^  ■     — 7^r7.:-M^-*riinpI:..'r  pa$«c$  over,  tqgrlWr 
ir  .1   L  •::  :   t:  :«    1  ':■    :  >:     i:-.z    .:  •:!!  i-^.i  of  tarjiontine  which  ktt 
"v-  '       :  J  ■  1-..  a^-i  :    '.z-z  i  -'.  ir  ;  r.Tari:«  in  the  crr^talliDe  form  fwa 
:;  ■   4::.-  :*    .  r'.  .  ii-.  z  :  ':t  :ri:i:ri::.=.  but  by  coniinaed  cooling U 
—  *  .       y.  ,rv-   :  ..  r  frs  :     —  -ar;  =   ,  i.  .-x  tarpcntine  Is  left  in  eoonfl 
-r  :l  -::■   '.       Zr  -TTr-:  :f.   —  -.  3j  :h^  ar.i'-a  of  alctiholic  nitric  tcA 
-     .1     :   :  ::^- :•  T:.  •-.     :  "tz:  -?.  ::I  •:  l^:nrimot,  oil  of  copaiba,  ^c. 
V/j-:-r*.    7  .'    .-■-  r- r^l  r..:        -  :vtt:l.  1  and  isotereWnthene.    (Be^ 
tL't!  :     —  Ti:    :  .-         .-;•--:'  ->::¥>  ii  a  solvent,  and  may  be  replied 
■  "  .:     -  -     -:■.■  .M    :     :  -  ->  !v.    ■    :'.    -.h^  oil  anti  the  acid,  euch  11 

"f.       .  --   :  :.  !•:.-,...:.:..  :..:e  ^  f  o:l.yI.  bjtvric  acid,  or  by  uufh  a* 

1  -s    •■•:-■.-  ::.      '  .    :-:zv  .  r  :"i:w!-'.il  :   it  may  eren  be  divpeoMJ 

^!:..   '.'.:  j^  :". -r. '-:  :".    :;  ::.-:•  i*:^  a  i«  *I"wer.     The  nitric  acid,  oB ibe 
.*:!..  r   T'.r.  '..    .?   t>- r:  \'.    :     :r.^   rc-nriiivn   of  tlie   turpeutine-campbtf, 
-.'.    ..  .--  ..   ;.;:-:  :>i!:* -..:■..- .--v.  r.:i-.«:i;i^n,  and  retains  for  £ome  tiM 
i:-  T •:«■•>■:  ». :  ?u:*-rj:  :  .-  r  ;-.-.  -a  i  "i*  inrrainf:  turpon tine-camphor  »w 
frv-jf:  .j:.r :!:.'.*  •■:  ■  :".  ■  :  ;.:n^*c;;::o.  l.-iinj  this  jHiwcr  only  alter  it  bf 
civ;-.  r:*e  t«^  tl.o  r'.?::: :.::,;:  "i  ^eo-n.lary  jiroduct^ ;  it  cannot  be  rcplw' 
}'V  : i :: V  . :  1 . 1  r  « .: U:a :: c^?  r \ oep :  r. i : r ■ « ?  ct her.  —  T he  formation  oif  W' 
1  tr:;:V-i'.::v; ;.  r  ri  j::irta   iniinuio  oontnct   of  the   acid   with  tht  «L 
^luri::i'!ot. '  ^•».   Ky  the  action  vf  oil  of  vitriol,  hydn>chIoric  acid,  or 
atviio  acid  «-<n  aloi^iioiio  i>ii  ut  tuq^entinc.  but  in  smaller  <}uantity  and  Im 
quirkiv  than  whon  nitric  aoid  i^  u»ed  (Wi^^eni);  acetic  aoid  doei  Bit 
^^rotluco  ir.     ( Poville. )  —  Glacial  acetic  acid  dues  not  dinolre  oil  of  tBT^ 
itinc,  or  convert  it  into  tiirpentiue-camplinr,  even  after  acreialyBv' 
Utet ;  hut  if  a  f*:w  drov^  of  w'wnc  iiicld  be  added,  tuntentiuu  Miipfc* 
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t  in  a  feir  Jays.  Npillior  liopd  alnoiml  convert  oil  of 
tnrpsQtLne  into  the  camphor.  (Deville.)  —  A  iiiixtiiro  of  oil  of  turpentine 
with  hydrochloric  acid,  spirit  of  liorae-radish,  or  spirit  of  caraway, 
deposits  turpentiDe-cainphor.  (Raminelaberg,  P'xjg.  63,  57U.)  —  Wlien 
the  liqi:id  u-liicb  remains  after  passing;  hydrochloric  acid  g&M  for  some 
lime  thron;;h  oil  of  tarpentine,  and  separating  the  resulting  crystalline 
conipoaiid,  is  mixed  with  water,  turpentine-campbor  eeparotea  from  it. 
(Herti.) 

Pifparalion.  6  pts,  of  oil  of  turpentine  are  left  in  contact  for  2  or  3 
days  with  2  pts.  of  nitric  acid  of  sp.  gr.  T25  to  13,  and  1  pt,  of  alcohol 
of  80  per  cent.,  the  niixture  being  frequently  agitated,  then  for  a  con- 
aidenlile  time  without  agitation  at  20"  to  25",  whereupon  two  layers  of 
lipoid  form,  the  lower  consisting  of  nitric  acid  and  alcohol,  and  the  upper 
WDtaining  oil  of  turpentine,  which  in  time  becomes  darker,  ami  ultimately 
brovn  and  opa<iue,  and  smelts  like  hyacinths.  After  a.  few  days,  crystals 
appear  at  the  sarfaco  of  contact  of  the   two   lic|iiids,  inorcasiug  very 

Jnickly  during  the  first  fourteen  days,  then  uniting  in  crystalline  crusts. 
Daily  sinking  to  the  bottom,  and  attaining  t«  a  larger  size  the  more 
the  mixture  is  kept  at  rest.  The  jellowish  brown  crystalline  crusts 
(eon tami Dated  with  a  brown  substance),  are  collected,  left  for  a  few  days 
uv  blhuloDS  pnpcr,  then  pressed  and  dissolved  in  hot  water  ;  the  solution 
i»  boiled  with  animal  charcoal  and  filtered  ;  and  the  crystals,  which 
Hpatate  on  cooling,  are  left  to  dry  in  the  air.  (Wiggere.)  —  As  a 
p«rtiou  of  the  turpentine-camphor  is  very  apt  to  be  lost  by  volatilisation 
linriug  tlie  solution  of  the  crystals  in  hot  water  and  the  boiling  of  the 
liijiuil,  or  by  the  decomposing  action  of  the  adhering  acid,  it  is  Setter  to 
pKu  the  crystalline  crusts  between  paper,  pulverise  them,  and  dissolve 
thsni  in  warm  alcohol ;  the  turpentine-camphor  then  separates  on  cooling, 
<rbil«  the  oil  and  acid  remain  in  the  mother-liquor.  By  repeated  crystaT- 
iiMliati,  tlicv  may  be  obtained  quite  pure,  and  by  spontaneous  evaporation 
of  the  cold -saturated  alcoholic  solution,  in    well    developed    crystals. 

2.  A  mixture  of  4  vols,  oil  of  tnrpentine,  3  vols,  alcohol  of  85  p,  c , 
ind  I  vol.  nitric  acid  is  left  to  itself  for  several  months  at  mean  tempera- 
luro  (Deville),  in  shallow  vessels.  (Berthclot.)  —  In  deep  vessels,  the 
fomatiou  of  the  campihor  is  not  completed  for  several  years,  whereas,  if 
thillow  vessels  are  used,  crystals  appear  after  an  interval  varying  from 
IS  hours  to  a  week,  and  in  a  few  weeks  their  forniation  is  completed. 
iBerlMot.) 

3.  Hydrochloric  acid  gas  is  passed  into  oil  of  turpentine  till  the  solid 
lydrochlorate  begins  to  separate  ;  the  passage  of  the  gas  is  continued  for 
tome  time;  the  liquid  then  cooled  and  left  to  stand  for  a  night;  sutli- 
drni  water  Ls  then  added  to  make  it  cover  the  bottom  of  the  vessel  alioot 
aa  inch  deep  ;  the  mixture,  after  being  shaken,  is  left  to  itself  for  a 
■hile ;  snd  the  crystals,  which  separate  after  some  time  on  the  sides  of 
the  vessel,  or  float  upon  the  oil,  arc  collected  and  purified.     (Hertz.) 

4.  Oil  of  turpentiae,  in  quantities  of  about  JO  grammes,  is  left  in 
contact  for  some  time  with  nitric  acid  and  acetone  or  butyric  acid. 
(Buthelot.)  Under  these  circumstances,  the  oil  is  sometimes  wholly  con- 
verted into  turpentine-camphor.     (Berthclot.) 

The  qiualilj  uf  turpentine-camphor  obtained  bj  theeB  several  mtthods  vorlra 
*itL  tbc  crioiiitution  o(  the  oil  of  turpentine  used.  TIioeb  kinds  of  lurpenline-oil 
wbirli  rt«]d  miirh  artififini  catnplior  wlien   treated  with  hjilrocWoiic  smA,  \i'swi«i 
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penllne-catiipliDr  with  an  e 
I,  fieMs  by  distillation  nil 

iieid,  on  wbiuli  a  light  yello' 

tumeBcJ  residue. 


iglil  of  Joliquosco'l  glacial  pliosphorio 
(iicous  iliBtiilate  probably  containing  acetic 
aroniulic  oil  Qoats,  and  leaves  a  brown 


3-  Oil  of  vitriol  dissolves  tarpentine-campbor  witb  red  colour 
(Boigsenot  &  Persot),  witbout  beating  (Trommsdorff),  water  being  sepa- 
i»led  Md  tcTpiiiol  produced,  whicb  fomie  a  yellowish  red  mass  with  the 
oil  of  vitriol.  (List.)  The  solution  baa  a  balsamic  odour,  like  that  of 
utiGciol  musk  ;  gives  ofT  acid  vapours  (Bucbner) ;  becomea  limpid  after 
■  few  hours,  and  yields  pointed  crystals  (Voget)  ;  and  deposits  resin  on 
being  mixed  with  water.     (Boissenot  &  Porsot.) 

By  boiling  tiirpentino-campbor  with  dilute  svlphiric  acid,  or  with 
rujaemit  bindphite  of  potath,  or  witb  aiptfoui  sulphurout  acid,  terpinol  ia 
ptodaced  f  List)  ;  likewise,  thongh  more  slowly,  by  the  action  of  aqueons 
oulio  acia,  tartaric  acid,  bitartrate  of  soda,  or  benzoic  acid,     (List.) 

4  ff^cZ/'OcA^ort'c  Qcid^us  converts  turpentioe-canipbor,  with  separation 
lit  water,  into  solid  bihydrochlorato  of  turpentine-oil  (Deville) ;  into  a, 
liquid  cuniponnd  of  hydrochloric  acid  and  oil  of  turpentine,  isomeric  with 
bydrochlorate  of  terebene  (Wiggers),  whicb,  however,  according  to  List, 
ii  a  eotulion  of  artificial  camphor  in  terpinol.  —  Pulverised  turpentine- 
tamphor  absorbs  liydrodilorio  acid  rapidly;  deliquesces,  witb  rise  of 
lemperature,  to  a  brown  liquid  in  which  heavy  drops  first  separate,  and 
ifterwards  crystallise,  so  that  it  solidifies  and  must  be  warmed  in  order 
to  pass  hydrochloric  acid  gas  through  it;  the  liquid,  after  saturation, 
wlidifies  in  the  crystalline  form,  leaving  only  a  small  quantity  of  hydro- 
dliirio  acid.  (List.)  —  The  solution  of  turpentino-caiiiphor  saturated 
•hilfl  warm  witb  hydrochloric  acid  gaa,  separates  into  two  colourless 
!»yers,  the  lower  of  which  is  concentrated  hydrochloric  acid,  and  the 
uf^T  a  compound  of  oil  of  turpentine  with  hydrochloric  acid.  (Wiggers.) 
—  Bihydrochlorate  of  turpenliue-oil  likewisu  forms  in  a  mixture  of 
UrpeQiine-camphur  and  moderately  strong  hydrochloric  acid.     (List.) 

a.  Uydriodie  acid,  cither  gaseona  or  aqueons,  converts  turpentine- 
°ui|iIior  into  terpinol.  The  first  product  of  the  action  is  an  iudated  oil 
vliicb,  however,  is  completely  decomposed  by  distillation,  cither  alone  or 
»ilh  water.     (List.) 

8.  Tarpentine-campbor  diseolvea  without  decomposition  in  cold  itilric 
"vl,  tbe  solution  ofteu  beginning  suddenly  to  boil  (Trommsdorff) ;  it 
ipulailly  turns  yellow  when  heated  and  gives  off  nitrous  gas.  (List.)  — 
~H  iJepositK  a  yellow  resin,  and  ultimately  small  yellowish  crystals. 
wdorff)  ;  it  smells  like  anise  or  fennel  oil  and  rock-oil,  and  at 
r  temiieratures,  like  camphor  (Brandes)  ;  it  emits  an  odour  like  tliat 
I  is  produced  when  a  mixture  of  oil  of  turpentine  and  nitric  acid 
ii  fire,  (Boissunot  &  Fcrsot,) 
[^T.  When  the  vapours  of  fused  turpentine-camphor  are  passed  over 
■  heated  above  400°,  terebentilic  acid  (liii,  118)  is  obtained, 
ptber  with  marsh-gas  and  bydrogen  : 


CU^O'  =  CHi'-O'  +  2CH' 


211. 


(•■nwiice,  Coiapt  rend.  43,  533  j  Ami.  I'lwrm.  100,  233.) 


ZTA  '  I  --i  "  ILZ  -  3    r^H"* 


•-     ^  :-^    -:zT>-nrr— acini  7    ^     it^irea    *j     iJ»>     via  ■odid*  « 

---    -■   •-'..    -   -^  -   "..-    i::r-r     :   ^     r  f-i     il  v::_.-ii  sii.i-rj  Ilk*  terpmel 
A.:  .    T'    ..."    -  _ir^_i-    1   L'  ^  -i:n  2    '  ^T'-j.»=r   'vii   lirtli.L      .Bn- 

i.'B.    r...  .    >     -    r    .i£:;i.'!i.  .r     ii  r-i>-    r   cir.Tb  f'Tut  :.3  160' -ISC. 


""■x-^-.t*-  *  *"    "''"^  ^3r=««=3e-«=? 


—  >  1  :;":r'  la  -"Ln»tix-:ii»--i3L7a'ir  i  "iTTTs^ia^r.  *a»i-  wb«ii  exposed  M 


,*r^       • 


^j*    *  1    •  •      ^ 


■  '«— i 


Tn^-^-..-^';-.    V  ■  •ir-.itsr.  r'l  T  'I  J   Tic:.:    jriici*    Iwlon^inff  w  ike 

•:■.«:  i»r  }r.-x.L"  :  ••^?=:.*Tn.      f ;   "l.  v.i^.-i:  j.  i.     ss  .    k  :  11  =  102' JT; 

4       i     :--_:ii.  =  :~  .      ;       »  =  lio'  *?  i   :      t  :  »  =  115'  IS'S'; 

■_i't     •rr.ir.n-   fii^-e    =  '  :i'  ?.*  .   r     m  ^  Itz-'  ^S' ;  0  :  c  OB  tin 

i:'-in.i- •.:*'-!  rijr-:  =  1-J'  -tJ       Ti-r  rrjsSAls  *r*  rzoaiHc  prissuvitk 

_i  a.-;-^  ::    is*  L:'i:f  *ir:*.  *^  I  i-er:ninA:^  bv  fuQMi(U 
r  T    fc  n::.  :•.■!  .•:*  i-ir.-t,  '»i;<*«r  acsie  tenuinil  edg* 
u-t   -  :i^-U"^  ■r:i!3.-ri     t  l  -in.-  .:  ffc^r--  *c:  •wn  ihe  acute  Uini 
*-.r-:"=      ■   '-: "   r^-'—     r^L::: i:  i  J' •:  •  J.   /  vv-  *'-^-  ■^"'-*  ■    ***  *^  ^'>SP*% 

—  TiT    :T^r-_i_-     .-.i^r-  frill   k  3Li:ir^   ;-f  i-rr^atineKfil  with  MCtie 

:-Li:rr  .:  i.:r!:  i:_L  :r  .:  :^ri:-rEiinc-<til  aod  vstcr. 

:  m  fr.:i  :i  sc  ;:?:    it:j«:rl:-ei     .Peville.)     The  «■- 
':    -.•=:: IT-?    L^:r:i:i?.  i  ? -r: •:«»:: i^n  which  i*  ci^rrul*- 

:  =  •■=  i"     ;  '.  =  :-::  4lj  .'a ,  u=z  is^i  lii ; 

—  1"I     .:        Li:    ■  i:    *    :  ir^i-r.  :.  i  :  c.-t^yi^-:  parallel  to  /.     .Ben- 

7-f  :rri:i!r  i-t  li.:  i-  ir:l  Irrr  s-i  1  lii:?  broad  ^1  to  2"  ]orff*=«i 

'rii:   ir:  rLir  :.  Bi:i--:r    :i:i::ed  in  tufti  of  five  or  eix  (Geiitr. 

?'  :-.*-:=::     A     ?:r-::    :    ::.r    '-iMrai    fice?    are    longitudinallj   siriiiei 

?-.L-t:        Hi.---.r   :^L   jrr:^^T...      T^:^.^^i^J^•rt^.)  —  Sp.   srr.   \v9^^ 

Tr.r_rs:.:r        I-  v^.u      ver  ■::!  -if  viirii'l.  thej  become  ilall,  opiquf. 

r.-i  V-r     n   i  A:,   -^^ir-r    Dvv::"..:'.  :   \^4'23  p.  r  Aq.     (List.)    (Cikt- 

■  :.i\-:£-    "  -  :a:.  =  >  ^r  A;.  .   al?*.^  when  heated  to   UH)\     (De^aif^ 

T':..s   o.  n:r   -i  i   n^i:?   '""ler.    r.-rate-i.   nuil   zives  off  water  above  7* 

}{jSzi:r  .  :-:l:'n-  .00      L;*:  ,  a:  1""  —105     Diville),  y^acranlioj:  to  Lift. tk 

cV'i^rl'.e-i   r-rrs-r.- #-,->--?:.::   c    *    r.-:   cth   till    heated    to    103*).    formiD^  > 

thi"   c*.;:-r'.v??    '':'..   aai   r^  lid'^es   on   cooling  to   a   milk-white,  iBUis- 

\[v.c:\y  c:v«:3»:ro  r..as8  ^f  aEbyiruU*  turpeniine-caniphor.     (Wiggen-l 

—  CrV*t.v!i?^*I  :urper.::ce-caiiiplior  Jisw^olves  readily  in  beated  M 
whether  «:>•  i"  •  r  •■/■::.%  ,  Troniiii>.lorff,  Buchner) ;  from  a  warm  Mlotion 
in  furyr'jr.U"    \  i:  diC?  r.^-:  soi-anite  en  c<.olin::  (Hzifner,  Bnin.l«i»\  l«* 

i>m  a  soIur:.'n   in  ;    :/>-  =V  ^'^<^  separation  takes  place.      (Hafner.l- 
fioniing  to  Wctt.  IS  «  :a*^»lub!e  ia  oU  of  lurpcnrme  and  in  oil  of  almondi. 


THK   SO-CALLED   LI4UID   TUHPENTINB -CAMPHOR. 


&  PdigOl.       W'S!*"- 
•ate  ,  laO     ....     831fl    .......     63-3     ....     fl3-31 

9KB 22   ....    11-5S   n-4   ....    ii-as 

DerilJc.  Buuiuel*. 

..     63-2     ....    84-05 
,.     11-r     ....     1061 

C»'H»0'  +  3Aq....  ISO    ....  lOO'OO    lOB-Q    ,„.  lOO'OO 

,.  100-0     ....  10000 
been  reerj(talli»ed. 

Aacordlng  lo  Beneliiu,  il  u  tin  bjilrated  oiidc  ot  %  radical  C^Il". 

b.  Agufout  Tarpentitie-eatiiji/io''.  Ory^lalli^iod  turpentine-Ciiiuplior  dis- 
solves JD  200  pta.  uf  cold  water  {Hit  pt>.  i)i:coTding  to  Voget]  and  in  22  [its. 
•f  boiling  water  (21  pw.,  TromnwdorlT;  30to  30  pw.,  Voget),  and  separates  in 
the  crysLallioe  form  from  the  hot  solution  oq  cooliug,     (Bucliner,  Lint.) 

Commercial  turpcntdne-oils  form  larpeiitme-ei[D]iliniS  of  variona  degrees  of  lolubilitf  in 
water.     (Berlhelot.  If.  Ann.  Cliim.  Phyi,  40.  in.) 

Turpentine-camphor  dissolves  in  bot  a4iieou3  ammonia  (Bnuiden)  ;  it 
aiaBolves  in  dilute  aqueous  alhilii,  bat  wLen  heated  in  coucoutrulod 
aqueous  alkalis,  it  meiis  without  dissolriii;;.     (Trommedorff.) 

It  dissolves  in  8—10  pta.  o!et/ier.     (Voget.) 

It  dissolves  at  10'  in  7  pts.  of  alaokol  of  85  per  ceut.,  in  1 0  to  12  pis. 
bf  88  p.  c.  alcohol,  and  in  5 — G  pts.  of  boiling  aUobol.  The  solution  of 
ftnhytlrona  turpentine-camphor  in  ulcohol  yields  crystals  of  the  hydinted 
compound.  (Dcville.)  Ai-twrding  lo  some  statements,  tbe  ■olalian  beuotnej 
turtiiil  wlit'ii  iti'Ked  with  water;  m.-forJilig  to  olhen,  it  does  not. 

Turpcnlme-tianiphor  dissolves  in  acetic  acid,     (floisseiiot  &  Pcrsot.) 

■oludnn  is  not  rendernl  turbid  bj  writer  (BriuidM];  mben  mlted  wicb  sraler,  it 
iM  unaltered  turpentiiie-camfbar.     (Trommsdorff.) 


B.  The  so-called  Liquid  Tiirpentine-campbor. 

C*'H'"0-  =  C^Hi'iSHO. 
'«  d'eamct  de  tiribtnthiM.     ( Desille.}     B-hydrMe  d'eiiicnci 


I A  mixture  of  oil  of  turpi'otine  and  alcoholic  nitric  avid  for  the  pro 
ntion  of  solid  turpcntinc-caniphor  having  been  kept  for  three  months 

Eclude<l  from  the  air,  and  then  exposed  to  tlie  air,  did  not  deposit  any 
solid  turpentine- camphor,  hut  on  addition  of  water,  yielded  liquid  tur- 
nentine-camphDr  in  the  form  of  an  oil,  which,  after  being  distilled,  was 
fiinud  to  he  C"H"0'.  (Bertbelot.)  The  »ime  liquid  turpentine-camphor 
is  constantly  produced  in  the  preparation  of  the  solid  camphor,  aa 
described  at  page  259,  2,  the  in  other- liquor  which  remains  after  tbe  sepa- 
ration of  the  solid  compound,  yielding  by  distillation,  between  200°  and 
220°,  a  liquid  product  which  turns  the  plnneof  polarisation  to  the  left,  and 
appears  by  analysis  to  be  a  solution  uf  solid  in  liquid  turpentine-camphor. 
tBertheloL) 

The  liquid  compound  acts  on  polarised  light  like  oil  of  turpentine. 
RoUtory  power  lo  the  left  =  42-4'.     (Berthelot.) 


t.» 


rllWARY-XUCLEUS  C»W\ 

I>eTiUe.      Berthfdot. 

.-  :::    »«    r:-9    ;6-4    ....    78-2 

^    :?     .    ii-r   —    11-6   ....    12-1 

-.     li       .     10^1     12-0     .«.       9-7 


•r^'^r-     ...  ij*    ..  i»o   100-0    ....  100-0 

Iz  7^i-.-:-.-:  ::  •■  --  •.  1:  icretirs  :■.■  l^e  capable  of  passing,  under  eir- 
c':"::scii»,'tf*  =•:•"  rK^rLaoIj  -ziers:c*'il,  into  solid  turpentine-campbor. 
HT-ir:<LI'.rj:   kJ.  si^  -.-.-^rns  ::  into  bihvdrochloiate  of  turpentiB^ 


C.  TerpinoL 

/'M-.KO  or  C-H»-2H0. 
V/iw*i:fi£^sf.'  r'wint.-f  :i  ':-\j*n:k:%'.     [Bertbelot,  Gerhardt.)    Fint  prepwrf 


:v.  •,€  .'  fi.  T.  i'r  -  :iriffz::=«-cajupLor  fp.  258).  a.  By  theactioi 
cs" '- V  Ir..*«:  c  A,*:c  '*»^'. j-^rs.  —  :.  By  coniinLCil  boiling  of  the  tqacMi 
3<-!jlV.,::  tt  :i  izi  *:r.c^r  a.-:  1*. :::  *n-.ailer  quantity  also  by  the  weaker 
a,"  :x  y  .  ^jj  r.ir.:.  .s-il!-.\  l-:::iv.:o.  *t  sulpburons  acid,  acid  snlpbateof 
iv:ji>^,  t  4^-  i  :Ar'ri:«r  >;:  SvLi.  \L"?:.»  — «-.  By  beating  the  camphor 
w:;.:  ,  i "  .  .  ".  /  :^  *:  ".:  I'.v  ,  w::b  Morid^  c/  caicium^  Jtucride  ff 
»-  .'.:  <..  :'i ".  .'i  :'  <^  ..-%»..'.  vrr  ;),*  r.je  •/'iniNonivsa,  to  160 — ISCjer 
v.;l».    .  -    \w7t   ..■?'.   :.^   f 3'j  .     iBerthelot.)  —  2.    From  bihyiio- 

v".*,-:i:c  ,:  :-->r.:.    ;--  i.  './  *.     '.;zj  v  iih  nater  and  alcohol  (Lint),  witk 

»     •    •  ■         *  •      *. 

V  - : :  ^: '_ :  i .  :<•.■.::::■.  r  "  >  L .  i :  v  J  f «.» r  m  ni o  t i  ino  w  i  lb  con- 
o.'.'.-^: .  "  :  '.  .>  •'  ■  '«■  '.  *  ^-'-y  *  '^ -''  I'-iliuir  point  ;  the  supemaUnt  oil 
\**-  X*;  :"  r:-  >  :  *.  -s  ^-  '.  :,  v  j^i.c-i  aud  rectified  with  water,  inJ 
x;/:\x-:..:,  ".  *.;.  .-:-:::  ^  :^  cLI  rMe  if  calcium.  (Wi^7;er«.)- 
'.V  Vs. :  .; :  ;•.  .:>  ?v**.  ■.:■  ■  "  '•  "'.  ^■:.:.=o -camphor  is  treated  with  a  auiil 
*;;:.i!;  .:\  * :  V}  -r-.v"  " . :./  ... '-  r  w>.h  a  Jrv  p  of  oil  of  vitriul  to  1 1-5  pna. 
1 :  : '.  v'  t :; r t v v  i ". i^ v  a '. -^ '; '-  :  ■ .  •'  t " rMd  mi x ture  is  dist i lied,  and  rectiifd 
\\:;l:  \*  •.:cr  c  •::,*.:•■.:  .:  V.>.: "  <'.  *..r'.c  :\o:  I  if  it  contains  unaltered  oil  of 
ii:iivv :^uo  :  :::o  c:'.  «  ..  c^'-  la.*  t d^^evl  ^.ver  is  dehydrated  with  chloride cf 
riU-.iim  :  *••■*»  '■'••*  v^'--'"'  ^'^•^'^  ^^-  **•  ^*  nijctificalion  goes  over  at  168',  ii 

/\v:v:i  v  Cv'Iour\iv<,  *:::::j:!y  nLfrac:lu,-  oil.  (\Vi^•;^^^s.)  ^^  ^ 
OS.''!?.'  l^oilir^c  r^' "-  l'*'>  •  \Li>t  '  Ilii'"'  an  ai;reeable  uJour  J 
iivaoiuths.  i>ixviai;y  «l:i*-  xv.-v:Ii  J;li:ie»l.     (List.) 

UUrrr*.  Lift.        BcnbrloC 

.»0|-  i:o  -J  :  SJ'.-i     .        82-9S     ^^     Wj 

I;  II  i:  II  :  1161    ....    ur6   ...    ii-9 

^>  S  ;.  6  3  41..       :r26     ..         A-» 

^.'ii».o Hi        KvO   ..      I  000   ....  u»ooo  ....  loo-e 

rt'tfrtltiiic  to  Iknclius^  it  i>  tiic  ex;  .t  «.•(  a  rj.lic»I  C-*  U'-'. 


IP 


Dtcompattione.  1.  Distilled  witli  add  elimmale  ef  polash  and  »ul- 
pkvrie  acid,  it  yields  ooetio  acid,  2.  With  hydi-oefdoyie  ae'td  gat,  it 
asauniea  an  nmethjEt-red  colour,  ultiniatoly  becoming  darker;  on  con- 
tinuing the  passage  of  the  gas,  cryataJe  of  bibyJrochtorate  of  turpentine- 
uil  separate  in  such  quantity  that  the  liquid  becomes  nearly  xolid.  Tba 
Kkme  reaction  is  proaoced  by  moderately  concentrated  ai^ueous  hydrO'> 
chloric  acid.     (List.) 


3.  With  Hydrochlork  Acid.  Oil  of  tarpentine  absorbi,  irilh  rise  of  tetDpers. 
tnre,  5i  fit  cent,  of  hjrdrocliloricacid  gu  (Thcoard),  163  volt,  at  22*,  and  0724  met. 
Staioipherii:  pressnre. 


A.  Monohydrochlorate  of  Turpentine-oil.   Artificial 
Campior.    C"H",HC1. 

Salaaum  Terpmthintil .-  /tiler  l-UntllicAer  Chlorcenphrr ;  mlztaurfi  Dadgl 
(Bliuirtiet  ti  Sell)i  lalaoirfi  Cam/iAn  (Suubeinia  &  Ca{]itame,  and  Deville];  Hydrochlo- 
rale  de  eam/i/iinf  (LtturKil) ;  MoititHydrochtoriile  tolide  d'ctience  de  terlbenthme. 
(Grrharilt.)  Discoiered  in  1803  bj  Kindt,  first  deicribed  by  Tromoudorfi',  iHTCitigited 
Ly  Cltuel,  Chomet  &  Bnullay,  afterward!  b;  Dunias  and  others. 

Formation.  1 .  By  the  action  of  hydrochloric  acid  gas  an  oil  of  tnr- 
pentitie  (Kindt,  Trommsdorff),  or,  on  a  BolutioD  of  i  vol.  oil  of  turpentine 
in  '2  vols,  bisolpbido  of  carbon.  (Berthelof.)  Ilfdmclilorato  of  torebcne  is 
formed  at  tie  lanie  time.  (Soubeirnn  *  Capitaine.)  — 2.  When  1  pt.  of  the 
liquid  produot  obtained  by  saturating  with  hydrochloric  acid  gas  a 
tnixtuie  of  1  vol,  oil  of  turpentine  and  2  vols,  chloroform  or  acetone, 
creosote,  acetic  acid,  butyric  acid,  butylate  of  ethyl,  olein,  oleic  acid,  or 
fusel-oil  (or  by  saturating  with  hvdrocbloric  acid  gas,  oil  of  turpentine 
altered  by  oil  of  vitriol),  is  lreate»I  with  5  pts.  of  nitric  acid,  a  violent 
action  takes  place,  sometimes  giving  rise  to  explosion  ;  and  when  it  is 
ended,  nrtidcial  camphor  is  fonnd  ns  a  eablimale  in  the  neck  of  the  retort, 
(Berthelcit.)  —  3.  By  heating  chlorinated  oil  of  turpentine.     (^Deville.) 

Prepiiraliuii.  1.  Ihe  gas  evolved  from  1  pt.  of  decrepitated  common 
salt  ana  i  pt,  oil  of  vitriol,  is  passed  through  1  pt.  of  oil  of  turpentine, 
wbich  thereby  becomes  yellow  and  tranaiently  turbid,  deposits  red  drops 
of  liquid,  tbell  becomes  very  hot  (williotit  rise  nf  icnipcrntiire,  atconJing  to 
Kindt),  acquiring  a  durker  ami  ultimately  a  rod-broivn  colour ;  it  is  to  be 
eat  aside  cold  for  24  hours,  and  the  resulting  crystals  separated  from 
the  acid  mother-liquor.  (Tronimsdorff.)  Tbe  oil  most  be  well  cooled;  it 
inertam  in  bulk  by  ^j.t'b.  (Cluzel.)—  2.  Dry  hydrochloric  aoid  gas  is  passed 
to  enturatiou  into  rectiHud  oil  of  turpentine  cooled  from  without,  and 
the  crystalline  masses  \rhich  separate  after  some  hours  are  collected. 
(Oppenuaun ,) 

The  portion  of  the  oil  which  remains  liquid  is  not  converted  into 

artificial  camphor  on  continuing  the  jiaasane  of  the  gas  (Trommsdorffj 

Oppermniin),  but  deposits  a  small  additional  quantity  of  it  when  cooled 

I    to  —10°.     (Soubelran  &  Capitaine.)     The  crystalline  mass  formed  by  the 

■Jbjrdrocbloric  acid  gas  is  dissolved  or  converted  into  a  viscid  oil  by  the 

wUon  whieli  remains  liijtiid,  even  at — 5°;  tho  iicLuid  u\uat,  tWit^wtij 
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be  quickly  dconntcd  from  tlie  cryatalline  maea,  and  tbe  latter  left  l«1 
drain  at  u  low  temperature.  (HerlK,)  The  most  abundant  formalion  of 
artifiDial  oatnplitir  liy  [he  nctiun  of  iiydrochlorio  acid  gu,  takes  plus 
between  — 30^  and  +  35°  ;  within  tbcse  litnite,  the  rryBtals,  produced 
are  always  the  eame,  tbongli  they  vary  in  quantity ;  below  —  30',  and 
Hi  4-  60"  and  +  IW,  no  crystals  are  pruduwd.     (Boi-thelot.) 

Purijienliiun.  1.  Artificial  camphor  is  freed  from  adhering  mothei^ 
liqnor,  first  by  draining,  then  by  pressure  (Tronimsdorff),  or  it  is  expoeeil 
to  the  air  (Thenard),  or  washed  with  water  or  aqueous  potneh  (Cluzcl) ; 
washed  with  alcohol  and  dried  by  exposure  to  the  air.  (Damaf.)  — 
2.  It  is  sublimed  :  either  alone,  or  repeatedly  with  2  pts.  of  carbonate  of 
lime  (Trommsdorff),  three  times  with  hydrate  of  lime  (Qehlenl,  or  with 
an  equal  quantity  of  dry  aih  or  porceiaiu  clay,  or  charcoal  powder 
(Clunl)  ;  with  chalk  and  chloride  of  calcium  nt  30—40.     (Oppennann.) 

—  It   deconipuset   when  tublinicJ    Hlbcr   t,\oue   nr   mii^   *ilh    chalk    or   i|u<<'fcliinc. 

(Dumiu.)  — 3,  By  recrystnllisation  from  alcohol.  (Oclilon.)  By  drrieg: 
the  washed  crystalline  mass  in  the  walcr-bath,  and  subliming  it  at  Hid' 
mixed  with  burnt  lime  (Blancliet  &  Sell),  by  melting  tbe  «xpre«»-^d 
cryBtnlHue  mass  in  the  oil-bath.  (Dumas.)  —  4.  By  preoipitsting  il« 
ftlcoholio  Solution  with  water,  wu«li!ng  the  precipitate  and  (frviui;  it  in 
tbe  oil-bath  till  it  melts,  or  in  tocuo.  (Uumaa.)  — il.  By  boiling  tu 
solution  with  oxide  of  silver  till  the  adhering  hydrochloric  acid  is 
removed,  cooling  the  concentrated  and  filtered  eolutiun,  and  drying  the 
separated  crystals  in  vacuo,     (Dumas.) 

ArtiHcial  camphor  is  a  mixture  of  isumoric  bodies  which  dlflor  only 
in  llieir  optical  characters,  aud  corresponJ  to  the  difTurent  isomeric  com- 
pounds  used  in  their  [ireparalion,  cilgIi  of  which  produces  only  one 
artificial  camphor  distinguished  by  peculiar  optical  properties.  (Bw- 
tbelot.) 

Tbe  qmintity  of  artificial  camphor  obtained  varies  according  to  tbe 
origin  of  the  inrpentine-oil  used  in  its  preparation.  — Oil  from  thoSMl«li 
fir  yields  but  slowly  n  small  quantity  of  artificial  camphor  (Hagon)  ;  Uiat 
from  the  branches  of  the  spruce  fir.  after  treatment  with  potassiotn,  yivUa 
none,  even  at  0°.  (Wiihler.)  Oil  of  turpentine  heated  with  oxslio  Mid 
to  100'  for  130  hours,  still  yields  artificial  camphor;  hut  the  tut  fv>- 
ducts  of  distillation  of  a  French  oil  of  turpentine  which  [Hused  over 
between  240'  and  %m'.  yielded  none.  (Berthelot.)  —  Tromnudurff 
obtained  SOS  p.  c.  artificial  camphor  ;  Clnzel  47  ;  Oppormanu  man  tliu 
fiO  ;  Berthelot  obtained  51  p.  c.  at  0°,  C7  at  35,  llunms  lOO'  J  ThCnatd, 
110  per  cent. 

rroprriirf.  White,  Kemi-trunciwirent  flocks  (Trorfim»diirfl'>,  withonl 
crystalline  form  (Dlanehot  &,  Sell);  when  obtained  by  ■nblimation,  it 
forms  noedles  united  in  tufts  (Cluiel),  bright  fealhery,  shining  tatuiuK. 
which  may  bo  kneaded  like  wax.  (Oppomiann.)  —  Melts  at  I  Xli",  boUs 
at  1S5%  but  not  without  decomposition.  (Blanchet  &.  Svll.)—  ItoUlMy 
power  right  or  left  and  of  various  strength,  depending  upvn  that  of  iba 
oil  of  tarpentino  from  which  it  has  been  prepared.     (BertlielaL)    Tb 

nit>liir7  (Hnrer  rslniUlril  far  a  (iirrilia  Jtnviljr  •  I  i>  3l'Ui°  tn  thi  Ipft.  (fiiiiiliiiiM  ii 
CapilAHC.)  Prrpar«l  from  ■  •■niple  cf  Frnich  ail  of  Mrpealiae  lUitUM  bttWHlH* 
tn  100*  in  TSCUD,  It  haJ  •  louiorr  power  "-avut  ihfleft;  fram  the  dutilkM  «f  tiN 
Mini  nil  wKlch  puKd  am  ahvTg  100',  it  rotiird  23-9'  to  Ikt  Isft)  r  -  -  ~ 
mute  of  tbe  wm  oil.  t%-V  to  the  kft.    Tbe  srtiadtl  a 


ARTIFICIAL  CAMPHOU. 


267 


rt  ToUlile  portion  of  a  Mmple  of  English  oil  of  tur[wrniiic,  hud  a  rototory  power  = 

'  o  Ibe  right ;  froui  the  leaa  voUlila  -=  4*2  W  the  right  j  nrepsred  from  Americau 

tnrpenttiie.  9°  to  the  right.    (Uerthelot.)     It  smells  Huo  commou  catnphor, 

iaetimes  also  like  turpcntiQe  ;  its  odour  is  generally  less  powerful  than 

Ht  of  camphor.     Ita  tAEte  is  aromatic,  but  not  eo  jiuugeot  aud  bitter  u 

Wt  of  camphor.  —  It  dues  unt  teilden  litmus. 


C"H^HCI ]72'6     ....  100-0     100  15     ....     99T 

'    The  hydrocarbon  which,  in  combiniliou  nith  hydrochloric  ncid,  forma  arCificiiil 

Iplkor,  U  a  pecuJiar  conatitaent  (railed  dadfl  by  jilonchel  Sc  Sell,)  eiicting  rnuly 

|ned  Id  tbe  oil  of  lurpentine   (ThfiDurd),   haviag  ■  compodtion   ditferenC  from  tbnt 

m  oil  of  tarpenlinE  (OppermuDn),  richer  in  bjdrogen.     (Gehlen.)     Under  th« 

c  of  hydrochloric  ncid  upoa  oil  of  tarpentine,  camphene  li  produced,  which 

with  the  hydrochloric  acid  to  forai  Brtificial  camphor.     (Soubeiran  St  Capiuine.) 

iae  unites  with    hTdmnhlnric  HciH  wilhnut  nri>iin1iii  nllcrntinn.      rDnilllr.^ 


I  JDtCMfipoHtiom.  1.  Artifitiiitl  camphor  when  IieaUd,  partly  enblinies 
Jtltered,  and  is  partly  d«cu in  posed,  with  evolution  of  liydrocblurio  acid 
(Oehleti,  Th^Tinrd,  Dumaa)  It  may  be  aet  on  nee  in  a  candle- 
jne  (Sanssure)  ;  it  hurm,  even  floating  on  water,  with  a  green-edgoil 
Joe,  giving  off  hydrochloric  acid.  (Trommadorff.)  —  When  it  is  dUuiltd, 
Etrfaen  its  vapour  is  passed  through  red-hot  tubeg,  a  large  quantity  of 
^Tochlorio  acid  gas  iserolvcd.  (Gehlen,  Th£nard.)  —  2.  It  aecompoeee 
fc  aligbtly  with  water  or  absolute  alcohol  at  170",  completely  with  a 
r  quantity  of  aqueous  alcuhol  at  133',  or  wheu  repeatedly  heated 
60  p.  c.  alcohol  to  150 — 160°,  forming  hydrochloric  acid,  a  small 
intity  of  gas  which  hurna  with  a  greenish  flame,  and  an  oil  precipitable 
i*»tcr.  ^Bnttlerow,  Chem.Cmlr.  1856,  406.)  — 3.  Heated  with  oil 
^ittiol,  it  IS  dissolved,  with  evolution  uf  sulphnrous  acid.  (Blanchet  & 
ft) —  4.  Chlorine  <ja4  converts  it  slowly,  and  with  slight  evolution  of 
jlfocWoric  acid,  into  n  liquid  which  is  coloured  yellow  by  chlorine,  and 
Y  decomposes,  often  with  etplosion,  into  hydrochloric  acid  and  crys- 
Hieed  chlorinated  oil  of  turpentine.  (Deville.)  —  5.  Ordinari/  nitric 
acid  neither  diasolvea  nor  decomposes  artificial  camphor  (Clutej)  ;  con- 
rtntralfd  nitric  acid  dissolves  it,  fonning  a  red-brown  solution  which 
(Oppermaiin,  Blanchet  &  Sell),  as  well  as  chlorine, 
ifnard.)  It  is  render&l  turbid  by  water.  (Cluiel.)  —  6.  Heated  with 
"otiepotailt  to  150 — 160",  it  decomposes  slightly,  with  formation  of 
fde  of  potassium.  (Buttlerow.)  Potaah  abstracts  from  ila  alcohulio 
ion  a  email  quantity  of  hydrochloric  acid.  {Th6naTd,  Oppermann,) 
tT.  When  the  vapour  of  artificial  camphor,  mixed  with  attitaoiiia  go», 
\  tbrou{;h  red-hot  tubes,  a  volatile  oil  is  formed,  tof;ether  with 
(Blanchet  &  Sell.)  —  8.  When  it  is  distilled  5  or  6  times  with 
hen  ita  vapour  is  passed  over  red-hot  lime,  the  products  are  chlo- 
ride of  calcium,  water,  and  volatile  eainphilene.  (Oppermann,  Dumas.)  — 
Sublimed  with  chalk  or  while  bol*.  it  yields  on  oil  Bmellinj  of  turpentine,  a  brown  acid 
er.  and  hyitrochloric  acid  pa;  when  auhlimed  with  hydrate  of  Umc.  it  yldda  a 
d  oil  whieli  crvgttUiees  on  aooling,  and  an  acid  limpid  liquid.    ^GeUea.') 


^^Jjmpid  oil  which 


ri:i.MARY-NL'C!.EL-S  C^W\ 


:^.  Alcobo'ilL*  suh-hocyauuh  of  jH)i'i*>ium,  when  repeatedly  faeatedvitli 
Tr.e  ji]o.l:y.:o  s-olniion  of  artificial  eamplior  to  150 — 160^,  convcrtfl  it  into 
a  *\::v,i.  wLich,  «.'n  addi:io:i  of  water,  deposits  an  oil  having  a  (lisa«m- 
i :  * e  il'. :* .^f^: •-«  i>i :  ::r.  an  1  c.-v. laiLiri:  sulphur  and  nitrogen.  Sft(ph'Kp*ni^,i 
'  f.'ys'  ay 3 -i-Ars  : .-  a c;  ir.  like  manner.  ^ B ut tlero w. )  —  10.  Ch h»riU  '/ 
::>..•  .:^.v  .p.-i-:*  ::  a:  !lX*\  w::h  evulutitin  of  a  pas  containing  hvJro- 
<■*  "..r  ;  i;:i       R:r:i:!.:.  — !1.  I:*  a«j'ioons  solution  is  not  alier^  bj 


>  .rr 


'.i.  H;v.:oi  :".  r  ?.  — A  • '...  "r?  in  f«i'.o  \  tubes  with  8 — 10  pts.  uf  drg 
.«•:..  ;:  5  r:*.  >..:.-:      •  »   ;*:.  :c^  24h— -j.'iO",  it  yields  camphene.    (Be^ 

:.'  4*.'i^  .  a-.^:r.  Jf;:i. /'.V7/-ni.'llO,  367;  /w^it  1858, 


•  -.i  J   ■  • 

4.  "*  -  .    « 


•\  '.  S 


:i.  r  /* . 


L .  1^."  >.  «.  Ar:  £::aI  ri=:pn  r  imparts  iis  tasto  to  water,  (noxel ) 
—  I:  I-NS.  •  :>  V  .'  TC?  .:  .'.-  X:'  <i  ?r.  gr.  0  >0f>  at  14'  (Sanssare' ;  tie 
^^.lxi-vc:     >   rv*  lir;*i   z^L'.iT    :t  '■^:fr.      ( Tix^mmsdorff.  —  It  di^mlrai 


B.  B±yiwhl.^rxK  of  Torpentiiie-oiL    C»H»*,2HQ. 


K    '   .     .'. 


r     ': .  i:  :".  i-.Tj  ZT-r.cL'rri"  acid  on  oil  of 

—  i     ."•  \z*i  i::.   -    :   ..jirxllor:^  acid  jripor 
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■     T-  :.!;  *■:■  .'      .*t^'.  •'.    r*'rtc*.-'«  • 

'        ■  I  ■ 


OIL   OF  TUIiPENTINE.  2fi9 

1.  DeviUe.      2.  List.  3.  Dertlnlot. 

"•^  C  _„„.-..„.  120     ....    574 S75     ..,.    570  ....     558 

IS H  ._ _ 18     ....      8-6     8-3    ....      8'8  ....      90 

2C1„ ,„ 71     ....     340    31-*     ....     3*-4  ....     33-3 

C"H''.2HCI 209     ....  100-0     100-7     ....  1002     ....     08-1 

I  and  2  prepared  from  lurpetitide-campbor;  3,  from  turpentine-oil,  by  the  action 
■  hjdrocfalaric  acid  gas. 

[  DfeompotitioRS.  Tho  compound  gives  o9  hydroclilorio  acid  wlieii 
Vied.  (De¥i!le.)  —  ^o.'fcrf  Willi  vinUr  or  fr?«>Aoi  (List),  with  alcoholic 
■  ksk  (Borthclot),  it  is  rcaolvcd  into  liyiliochlorio  acid  and  ull  of  turpen- 
-  When  treated  with  }iolaisium,  it  yicMs  an  oil  litivitig  the  odour  of 
InoDB.    (DeviUe.) 


With     Hydrohomie     Jcul.  —  Hi/drolromale    of     Turpenline-a'd, 

pH'*,HBr.     Bfomwatimtaff-taum  Terptaliiaol.     f«/n*  BrotncaBiphfr.     Brooi' 

rati  Ht  eonyiA^e.    (DniUe.)    MaaobronthiidTaie  tolide  d'enenet  df  tirtbenlbme. 


Formation.  IVhen  oil  of  turpentine  ia  acted  upon  by  hydrobroniic 
id,  this  cotiipound  ieparatea  in  the  crystalline  form,  while  lij'drochlorate 
K  terebene  remains  in  solution. 


Prrparaiion.  Oil  of  turpentine  is  saturated  with  hjdrobroinio  acid, 
1  the  mixture  ia  exposed  to  the  air  so  that  the  escesa  of  acid  may 
(Kporate,  and  then  cooled  some  degrees  below  0°.  The  crystals  which 
irate  are  collected,  their  quantity  often  exceeding  that  of  the  oil  of 
>entiDe  used  ;  the  mother-liquor  is  left  to  drain  at  ft  low  temperature, 
i  the  crystals  are  pressed  between  bibulous  paper,  recrystalliseil  from 
ind  again  strongly  pressed. 

PntpertUt,     This  compound  exactly  resembles  artificial  camphor  in 
Bsmitce,  crystalline  form,  and  odour. 


It  dissolves  ir 
I  from  libcratii 


..     35-95     35-95 

,.  lOO-OO     99-SG 


alcohol,  the  aolution,  when  oicposed  to  the  n 
n  of  bromine.     (Devillo.) 


_  WilA  I/j/driodic  Acid.  —  Hyd,iodaU  of  Turpmline-oil.  C"*H",HI.— 

'ieo»ttrttoffiavrti  Ttrptnthindt.     (Liinig.)     lodis/drale   de    CampAine.     (DeviUe.) 
toiadhsdmtt  d  'rtienee  de  lirllimlhiiK,     (Gertiardt.) 

Preparation.     Hydriodic  acid  gas  is  passed  into  oil  of  turpentine, 
and  the  dark  red,  fuming,  heavy  liquid  is  freed  from  excess  of  acid  by 
cluilk,  from  excess  of  iodine  by  potash-ley,  weak  alcohol,  or  mercury,  and 
^^ron  adhering  water  by  chloride  of  calcium,     (Dcville.) 


i"'*  FRIMAnT-NrCLEUS  C»H«. 

TS^^r^,.-*  Cc0.oT:r.e?5  o:l.  \rliich  does  not  solidify  even  at  serenl 
I:*r^v*  Sf.vr  •:■'.  tit  a  «:«.  CT.  of  1*5097  at  15%  and  tarns  the  pbne  of 
7«.:iLr. Sill. T.  ::  ihi  Iff:  TLe  rotatory  power  cannot  be  exactly  drtCT- 
i...z*:'i  ':*iK%\^  'M  cumiKinnd  reir  soon  loses  its  transparency.   (Derilie.) 

DrriUe. 

?:  w*     120    ....    46-0    45-99    ....    46-36 

:*  r.  ^ ::     ....       6-4     «.       6-35     ....       6-56 

...  ::•   ....   4:-6   47-66  ....   47-80 


■*.*  -T  "*   ^ 


k      -. 


H:  i64     ...  1000    100-00    ....  100-72 


1:   >  I  v.T.::.^  .t  'tTfr*i.-«£&:<  x  rc-T«ezdn^-^:l  and  hrdriodate  of  tertbenf, b^ 

f-"  "  ;  K  ■.  >  5       I:    -i»."*:'r.  Ti:»5r:'5  quickly  when  exposed  to  the  «r, 

.">f^»*    T.^     «.,:■:.  i>?  r*  .r.j  .xTrr::.  a^d  lumine  black.     When  hmk'i 
■   1  •.'•:.>  i   !»:"i"»  J  .    :.  ".  £:?::l.s::.  ".-^reiber  with  iodine  and  hydriodic 

^«  .*  • ''  ■■■'•7-'"' ■■  ' '-  '-  •-  :cT«?s:t:ne  forms  a  hea^-y  oil  wVA 
>.?"i*  v.  -.:•;■  :». "  .7:  >T':  <  ::  rjlr.x-ys:::c  acid  and  camphor,  maybe 
■^.v.  -12:  ■;•:  ;'5."*:s>  . '  i:  1  ':t  "B-L^l'Ti:  wjih  f»oTash-ley.  but  not  br 
'«-:^^:  :^  ^   M  '•■i  :•   l:  :.  L.^:r^kri>  r?:»:Ter5  2:5  original  o«lonr.    (Iltnor. 

JT't  .■*  ?  -I...  ;>«i :  "fs  :  vi-TT  :'.  :■:  Tir.-frTTro.  a cd  the  solution  fo! iiii- 
:  :>-  .\.::  ;.  :  :  ■  i  f*:*r :.::•:■  -  "i:  r:t«.  c.'Ty\fXlzz  of  ^  loose  cum {M):3n^ 
..     ..-.=-.  J'..-; --  '.:.  ■:••:•:::  :  ?.  -91  .1  tis.y  rp*:nisos  on  cxpn^arr 

.:•,    *.  -        .    .::-.o        Z  : :   ?:.::_  ts:    ::a^:  :t  -..f  rb:i5i>hom$  in  oil  of 


:.-•«  1     :•:   ^■•   :■    •   >       '^:',- rr  :.i    t  :: f  :'.  a.x.b;ry»4C?nce  pro'Iuffd on 


.   .   >:   :      •     1  .  .•  ..  :  -:— r    *  : '.  ir  I  r:\y  :^e  N^i!e»i  witii  tiie  r-ii 

\         .     ;..;   ^   :  *         '    J  '.  '     -  ■      A    ■   .*   1"*-.^.*.  J-*.y.  4S  :  Schic.  6S. 

.  '■:        -  "  *'  -    •     :         1.  •  1:  "  ^  .  a'  "Ct  •  3.»  p.f. 

':  ■-:  '.       ■  .  ■'     -4.   4.''M    li 

-.-:,  .....        ^  It:  1  yi.  .".    •^.  f:.  2io*.  fiA—J' 

.  i :  -    \  ;-  -•.  '-•'i^  •.  w!:h  tfVoiBUvs 

:     •       .  •    -*      .  i   :      "p  : :    ■   '    ■'.•     -"  v.  m/^'f 


■     ^'  V    ""nii.-:  -.J"!:  ■:    -•   i    :-   .-....•. 


J.      i                 .      ■      •                 i  ■•«.  *  I?        ".  •' —     i    ^      ,.-■■;,.■ 
f:     -:-       •'..-.;-      J •.     ■•.   144;. 
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170^  in  Ipt. ;  tbe  last-mentioned  solution  becomes,  on  cooling,  tongh, 
gialJDOQSy  and  waxy.     (Brandos,  j4nn  Fhatm,  9,  300.) 

Oil  of  turpentine  diBsolves  frnnx  and  moU  volatile  oils.  It  dissolves 
■f^ai  dearie  cLcid  (Braconnot),  and,  when  mixed  with  alcohol,  it  dissolves 
alnoet  any  quantity  of  oleic  and  other  faitt/  acids  (Rousseau,  J.  Chim. 
mid.  22,  310) ;  it  mixes  with  bisulphide  of  carbon  (Lampadius),  and 
with  ddorofirm.    (Hnraut  &  Larocque,  Compt  i^end.  26, 103.) 

It  disBolTea  in  7'4  pts«  of  alcohol^  of  sp.  gr.  0*84,  at  22°  (Saussure)  ; 
(aeeordingto  BoDiUon-Lagrangft  and  Voget,  the  solation  reddens  litmus);  in  12  pts. 
of  alcohol,  of  33°  B.  (sp.  gr.  0*858),  at  lO"";  in  absolute  alcohol  it  dis- 
solves in  all  proportions  (Blanchct  &  Sell) ;  in  4  vols,  alcohol  of  sp.  gr. 
0*83  j  in  5  vols,  alcohol.  (Auduard,  J.  Chim.  mid,  19,  717). —5  vols, 
oil  of  tarpentine  mix  with  1  vol.  alcohol ;  the  mixture  is  not  clouded  by  water,  and  is 
bat  dowlj  deprived  of  its  alcohol  when  water  is  poured  upon  the  mixture.  (Vauquelin, 
Bmtl.  Jahretbr.  1824,  3, 181.)  —  It  dissolves  in  acetone  more  readily  than  in 
tqpieoiis  alcohol  Wood-spirit  or  alcohol,  diluted  with  so  much  water  as 
to  render  it  incapable  of  dissolving  oil  of  turpentine,  dissolves  it  after 
iddition  of  a  small  quantity  of  benzene,  (Mansfield,  Chem.  Soc,  Qu,  J, 
1,263.)  —  Oil  of  turpentine  dissolves  in  roood-spirit  in  all  proportions,  and 
viter  added  to  the  solution  throws  down  the  oil  with  milky  turbidity. 
(Gmeiin.) 


Oils  isomeric  with  Oil  of  Turpentine. 

A,    Products  of  the  transformation  of  Oil  of  Turpentine. 

1.  Gamphene. 

Berthblot.  (1858.)  Compt,  rend,  47,  266;  tLhatr,  Ann.  Pliarm.  110, 
267.^  Inst.  1858,  52;  Cimenio,  7,  161;  Liebig  d:  Kopp's  Jahresber, 
1858,  441. 

Formation  and  Prepai-atlon,  —  Monohydrochlorato  of  turpentine-oil 
■  lietted  with  8-10  parts  of  dry  soap  or  2  pts.  benzoate  of  soda  in  sealed 
t«b(B8  to  240*'— 250''  for  30  or  40  hours  ;  and  the  product  is  distilled  till 
»liite  vapours  appear,  then  rectified,  the  portion  which  passes  over  from 
160**  to  180°  being  collected  and  pressed  between  bibulous  paper  after 
solidification. 

» 

Properties,  Crystalline,  camphor-like  mass,  which  melts  at  46°  and 
fc>il8  at  about  160°. 

Platinum-black  converts  it  into  camphor  (or  a  substance  very  much 
like  it).  With  hydrochloric  acid,  it  forms  a  crystalline  compound  (mono- 
M^ocblorate  of  turpentine-oil  ?)     (Berthelot.) 


2.  Isoterebenthene* 

BiRTHKLOT.     0853.)     N.  Ann,  Chim.  Phys.  39, 16;  abstr.  Compt.  rend, 
26,  428;  Ann.  Phainii,  SH,  347;  J.  pr'  Chem.  50,  141. 

IbiJttaiion.     By  continued  heating  of  oil  of  turpentine  under  pres« 
sore; 


272  FinLLiT-yrcLXTi  c^z". 

Leaseti  for  tkrw  Ii.Mr*  :i   jiJ«]'  ji  i  i-^i,'*-i  r.i  ••*  .  ^^  p-rt'oo  vkichna 
oTer  below  2.":*i-  is  T^Li^JcileL  laiL  rtrcitr-L     azI  zje  dsmlkte  ol>teiMd 


becveea  . .  t    i^«t  .. .  ?    js  r^::: jifL 


ai*  aixn--  :f  -ae  ui  ir  Txneacixj:  laci  n  iir  ;--7arm.tt  -      I;   sssie^is  like  stale 


...       ^:  -   .    -     :  "r  ■■  :.    -   =    z\  '.     ■:T:ponie  ini 

»c»^        r-c--.         :r^  -.■    — "^■— ^   irt  :  rzi^ri  i  lae  ct'iar^  of  a 

^i  _      :r-^r  ■  :.'r-r-r.M' r   .1    :.     iif-j  "t^  -•»r'.  ^-s.  while  lilt 

...    —      .T      ■*   •T      ^rzMtL   zi   1- :    :■  lTs::::'  J    jc    Virprttioi"- 

•         •  ■      . 

:  ■-   =  J  '-*-'JI''=,ik;    -   :  i- idc. 

.     I'.uiii:.'  ly ir-zt-'KIoric  iic'ul  for  focr  T^*ac  '.z  tomucrv^Ul' 
■,L..;..i.iii;  -'I  'iirrj^ntinc  oil. 
^-....liMic   ii)*;rh-«    14.')  J),  r.  ffauons  iifi.»^i-    )r  -,.«rM  at  23". 
..irKvr  ■:«M«jar  an*!  bccoiiiiii«:  teiiaciouf.      3f»rLi»?iot. 


3.  Metaterebenthene. 

:^.•,.liiU.  >r.       I-^.i-?.)     X.  Ann,  Chlm.  PInn.  30,  19. 

<\'t^iCi*Tii.     Br  the  prolon^fcil  notion  (»f  lioat  on  En^Hisli  oil  uf  la^ 
-t^ier  pressure,  the  firat  product  of  the  aetion   being  ckielr 


When  the  product  ohtainod  in  the  prepiratiuB  of 
mt,  M  aboVo  described,  is  distillctl,  and  the  hjuJ 
Iter  tiM  poTiion  N«\ivc\i  d>%l\U  below  250'  has  px^Kd  oS.  if 
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ntotl  for  several  liours  to  3C0^,  aiiJ  tbc  portio:i  wLicli  volatilises  below 
""  ia  (liutilled  off,  tho  residue  consists  of  nietnterebcntlione,  t!ie  quantitv 

;  being  greater  in  proportion  to  tho  time  during  wLicli  tUe  oil  of 

Dntino  was  Leriteil. 

ProptHies.  Yellow,  viscid  oil,  of  ep.  gr.  0913  at  20',  and  volatilising 
'tliout  decomposition  above  3G0°.  Hits  a  etioog  aud  unpleasant  odour, 
leciall;  when  heated, 

'  Com&inalioM.  It  abaorbs  in  33  days,  07  p.  o.  oxygen,  gives  off  03 
B.  carbonio  acid,  and  assumes  the  consistence  of  aotopliony. —  It 
nrbs  only  half  as  much  hi/dfoddoria  acid  gat  as  isutorcbentUene,  vis., 
T  p.  c.  at  24°  corresponding  to  the  compound  SCH'V^HCI. 


4.  Terebene. 

jrcnET  &  SfiLt.     (1833.)    Aun.  rknrm.  C,  259. 

Ann.  CMm,  Phys.  75,  37;  J.  pi:  C/iem.  22,  82 ;  Ann.  Pham. 
rC :  J.  Pharm.  20,  055;  abstr.  Compt.  Tend.  12,  304j  2f.  Ann. 
.  Phy».  27,  85. 
{[TBEiRAN  &  Capitainb.     J.  Pliarm.  2G,  1. 

jV.  Ann.  Ch'm.  Pkya.  38.  42;    furtber  3fl,  H  and  21; 
f  farther  40,  5. 

771.  —  1.  By  distilling  oil  of  turpentine  with  uii  of  vitriol  or 
rdrona  phoephnric  acid  ;  also,  together  with  colophcoe,  by  distilling 
lallised  or  fused  turpentine-camphor  with  auhydrous  phosphoric  aold. 
/ills.)  —  2.  By  the  action  of  hydrochloric  acid  gas,  liydrohromic  acid 
pts,  chlorine,  bromino,  or  iodine,  upon  oil  of  turpentine,  uniting  however 
inunediately  with  the  acids  or  salt-radicals.  (Deville.)  —  Only  >  imrtion  of 
the  oil  of  torpenClne  is  converted  into  terebenu,  nbjch  mnrcovcr  cinDOt  be  sepanited 
wilhoat  alteration  from  Che  compounds  produced  by  the  reaction.  (DeviUe.)  —  No 
tenbene  ia  formed  by  the  action  of  hydrochloric  acid ;  for  llie  hydrochlorate,  which  is 
tanned  in  addition  to  the  artificial  camphor,  posseaici  a  rather  strong  rotatory  power 
vliich  pure  terebeue  does  not.  (Bcrthelot.)  Tliis  rotatory  power  is  duo  to  artificial 
camphor,  nliich  is  alnayt  mixed  nith  it.    (Deville.) 

Pi-eparation.  Oil  of  turpcntino  is  mixed  slowly  and  by  drops  with 
Jj;  of  oil  of  vitriol  contained  in  a  cooled  vessel  ;  tbo  red  viscid  mixturo 
la  stirred  and  left  to  settle  ;  tho  lii^uid  is  decanted,  after  24  hours,  from 
the  black  sedijnent  produco<l  at  the  same  time  by  tho  acid,  and  distilled 
at  a  temperature  not  above  210',  whereupon  sulphurons  acid  is  evolved, 
and  the  colophene  produced  at  the  same  time  remains  behind.  To  convert 
the  Blill  unaltered  turpentine-oil  in  the  distillate  into  torcbenc,  it  is 
repeatedly  distilled  with  fresh  quantities  of  oil  of  vitriol  till  tbo  product 
has  quite  lost  its  rotatory  power;  and  tbo  distillate  is  washed  with 
aqueous  carbonate  of  soda,  then  with  water,  and  dehydrated  by  chloride 
ifealciam.     (Deville.) 

I  /*nperlia.    Colourless  oil,  resembling  oil  of  turpentine,  witliout  rota- 
}  power,  and  having  n  niibcr  nsrce;iblo  oi!out  of  Uiymc,     IViqVnNXh^ 
I-  TOL.  XIV.  t 
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PRIMARY-NUCLEUS  C*H", 


Sp.  gr.  0-864  ut  8°.     Builinf;  point  156".     (Frankenheim,  Pogi/.  7*,  * 
Latent  beat  for  the  unit  uf  weight  67'2.     (FruiikenlieiDi.)     Kefru 
power  1474  (DeviUo,  Po-jg.  51,  433),  1-479    (Becquerel   &  C  ' 
Pogg.  51,  427).     Vaponr-ilenaily  =  1-812  (by  calcnintiun  471 
P^       )• 


....  100-00    93-a8    ....  loo-o 


Decompoiltioiu.  The  compoaud  remains  unuttered  after  two  hoi 
heatin;/  to  300°.  (BorCbelot.)  By  chlorine  it  la  converted,  with  evolution 
of  hydrochloric  acid,  into  chlomtcreben^ ,-  by  bromine,  witli  evolution  of 
hyilrobromiciuiid,  intoiromo(«re&0n<.  (Deville.)  — With  a  small  qanatity 
of  iaditif,  it  turns  <lark  green,  becomes  heated,  and  loses  its  tranaparency, 
but  does  nut  deposit  charcoal  or  give  offhydriodic  acid.  When  t«reheneu 
distilled  with  excess  of  iodine,  hydriodic  acid  esc.ipcs,  and  an  iodat«d 
viscid  liquid  distils  over,  which  is  easily  decolorised  by  potash,  and 
probably  consists  of  iodotorobcne.  (Uuville.)  —  When  heated  with  oU^ 
vitriol,  it  is  oonvertcd  into  sulphoterebio  acid.  (Gurburdt,  Compt.  t 
17,  314.) 

Combinalioni.     Terobcne  docs  not  form  a  hydrate,  ovon  after  h 
vear's  contact  with  leatei:     (Deville.)  —  It  absorbs  g<ueoU4  fiunriH 
ovrvit  without  alteration.     (Berthelot.) 

With   Uj/drodtloric   acid. — a.  BHatie   HydrochloraU  <if   Tm 

Smu-cklorhvdroU  dr  UrlUHe  (Gfrbanll} ;  MoHOcAlorhjidraU  de  Uritia*.     [pm 

—  2C°H",HC1.  —  Prodaced  when  hydrochloric  acid  gaa  is  pacopd 
terubune.  —  Mobile  oil  of  sp.  gr.  O'OOS  at  20%  without  robUorjr 
emolltDf;  strongly  of  terebene,  and  slightly  of  hydrochlonlo  of 
(Doville.) 

Dvtilla. 


MC  

„«o-o 

..   lo-aa  „ 

.     11-31     ... 

....     78'IM 

2  0»I1",I1C1„, 

,..  308-S 

,.  100-00    ... 

-..  10000 

6.  Ili/droeliloraU  of  TerAetu.  —  Flit^gtr  Hiiuincktr  Camfkori  mk 

Pmryirm   (Sciulvina  &   CapiUiuc};  nluavet  Peiuyl  (Blinrhrt    i^    Sell))   8 
hydralr  de  TlrttiiM.     (DcTille.)     UoiWcUirrlktdriilt  Hqiiidt  d'ftaiet  dt  Itrttm 

J'l-eparittion.     From  the  liijuid  which  remains  in  the  treatment 
of  liirpontino  with  hydrochloric  acid  gtui,  after  tho  soparatioa  oC 
artificial  oumphor.  —  I.  By  dist illation  /xr  w  (Bknohct  &  Soil),     ' 
upon  hydrM-hloria  acid  ood  a  dark-coloured  oil  pua  over,  am' 
rennius.    (Troiunisdorff,  .d.  TV.  1,S,  132,)  — 2.  Tb«liqaidia 


P"i» 
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a  iliurl  time  in  tlio  water-batii ;  the  urtiticiul  cumgilior  wLicli  separates  ou 
cvaling  Sa  removed  ;  the  licjuid  ia  neutruHscd  witli  ohalk  and  cooLod  to 
-  lU',  wkerenpoD  ao  additional  quantity  of  artificial  camphor  eeiwrutos, 
but  Dot  alL  Tbe  liquid,  wLich  is  syrupy  in  the  cold,  but  very  multilo  at 
15—18",  ig  decanted,  mixed  with  2  vol.  alcohol,  docolurUed  by  boiling 
■ith  animal  charcoal,  precipitated  by  water,  and  the  oil  whicb  fulia  to 
Ik  bottom  ia  dehydrated  by  chloride  of  calcium.     (Soubeiran  &  Capi- 

Fropertia.  Colourless  oil,  of  ep.  gr.  1-017,  boiling  at  lO-Oa" 
[S>iub«irsn  &  Capitaine),  at  28°.  (Berlholot,)  TurnB  the  plane  of 
gwliuisalioii  to  the  loft.  Refracting  power  =  ]'4848.  (Deville,  J'o^'j. 
51, 433.) 


0»U»,Ha......  l?ll-5    ....  IW-Q    JUU-0 

iMiDciia  with  maao-bfdrochliiait*  of  tarpeatiuc-all. 

DeeontpoiitioTU.  1.  When  set  on  fire,  it  burns  with  a  grcen-eiiged 
Um  aad  an  odour  like  that  of  beDioio  acid.  (Blauchet  &  Soil.)  — 
!.  Whan  dihrinegasia  paased  into  it,  it  gives  off  vapours  of  hydroehloi'io 
uiil.aDil  thickens  like  oil  of  turponlino  treated  with  chlorine,  but  without 
Jepailiae  cryatnla  like  the  latter.  {Blanehct  &  Sell.)  —  3.  Ilj/drocldoric 
Kidgaa  docs  not  convert  it  into  artificial  camphor.  (Cluiel,  Ann.  Chtm. 
il^fm.)  —  4.  When  hyd  roe  hi  orate  of  terebcue  is  distilled  with  hydrate 
of  lau,  hydrochloric  acid  and  terobeno  are  produced  (Soubeiran  &  Capi- 
■^Ke);  Ihoproduat  iia  thia.  sromatkoit.  lQeh\ea,A.Gelil,6,tbS.)  No  terebeno  ia 
pn)du(«(l  in  tJi'ra  reaclioii,  iaumucb  aa  bydraclilorate  of  (erebena  cnnnDt  be  freed  rrom 
•niblil  cUDpbar,  even  b;  repeated  djitillatian  aod  ooaUng ;  aad  moreover,  tlie  limn 
Und  Id  the  rcactiun,  ur  tbe  teiniieraturi:  wbiuh  it  requires,  uerU  ut  tlie  same  lime  a 
itampOBag  a^lion  on  tbe  se|iiinited  letcbene.     (Ueville.) — 5-  .J^Ao/decompuseB 

bydrochlorate  of  terebene,  especially  when  heated  with  it,  forming  au 
a«ii  product  and  an  oil  which  is  precipitated  by  water,     (Blaachet  & 


e.  Hi/droetlorale  o/  Terebent  vrilA  Bihgdrochiarett  qf  TurptntiM-ail, 
C»lIi'.aUCl  ♦  2  (t^HiMlCl.)  The  liquid  wbicb  remsinB  after  the  seiMratioQ  o(  bi- 
lirdrodiloriCe  of  turpentine-oil,  fraia  a  aoludon  of  the  oil  inalcohul  or  (^adal  acetic  acid 
•Minted  vilb  bydrochloric  acid  gaa  (p.  268),  and  that  whicb  ii  produced  by  the  action 
<>(  brdrocbloric  acid  gai  on  iuiterebentbene  (p-  271},  contuing  24'3  to  25*7  |i-c. 
cUoiine,  and  may  accordingly  be  regarded  at  a  compound  of  2  At.  bydroclilurate  of 
'trebme  with  1  At.  bihydroclilanite  of  turpentine-oil;  eras  a  compound  of  bihydrocUorate 
<f  tupentioe-oil  with  artificial  campbor,  inasmuch  aa  the  furmer  ■e|)BrateB  irhen  tbe 
luiaid  i>  eipoied  to  the  air,  perhaps  after  tbe  volatiliaatlou  of  the  latter,  and  moreoier 
uiiGiul  camphor  and  bibydrocblorate  of  turpentine-oil  liquefy  on  being  miied.  But 
tlu  liquid  produced  from  French  ail  of  tnrpeutioe  and  glacial  acetic  acid  yields,  nhen 
Oailtd  iiilh  nitric  acid,  a  large  t|UBiility  of  turpentine -camphor,  and  ia  tberefoie  not 
ilcnOui)  with  a  miiture  of  artificial  uamphur  acd  bibydrocblorate  of  turpentine-oil, 
■ludi  under  theiw  ciicumsCancea  does  not  produce  artificial  campbor.     (Dertbelot.) 

Hydrochlorate  of  terebene  dissolvea  iu  alcohol  and  ether,  and  is  pieoi- 
pttetod  by  water.     (Clusel.) 

1  % 


—  liZ^Hr*  JE3r  —  JimerL  17  lis  ftcsloa  cf  hjdiobromie  acid  ipoi 
i!r--.'jfsz&  —  7*r?*":r^»»  az3Z!!ii:*-i  -riii  ij^ir^romic  add  is  shaken  ip  wbfc 
""■^.'i  1.  TtEHi  ^«-^  r-=^  1^  L  "ii»-:Ti  ii«':l':rl5eJ  wiih  mDunml  charooaL  ud 
'!T"--T;'n;;^-i  »7  =1^  t  ji  ic  Ti^^cnji.^ — Colocries*  oil  of  ap.  gr.  lOf  I  it 
ir  v--it  -IT  r  r.ic  1-7  71:  ▼•iT  smel-sr  'iie  tereWne,  somevlut  like 
■=.*ii7 :  :-  i2«L  "!t;-:--in_xr  riiL-ir*!  if^ir  x  ^-LUe  by  exposare  to  ih%  air. 


DcTiIle. 
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^    T      I :  -pv  •?::  r.'     ■  Ti-v-TT'.  — ir9«:^rMiil.vifr«/«  /i^iVe  d'mmttk 


>•    - 


:  ^  -.  I  n,     .-:-:-_':       J*.  -  ,i„t-^r,'  /^  :>--,--*«..     (Deville.)    C**H",HBr. 
riiic '  'I    T    IT;        ri»*  Ti':r-i-*r-u-:*or,  iltenble  bj  cxpoanre  to  die 


•r  t:.:'i  rfniA.^.*  1  "J*  T*:rAr-i:!- 1::  Lvdrobromate  of  turpentineHiJI, 
15  ..--•  •••:  i"  7:  J*!  1-  i  i  ?.  -i::-  ■::  Ij.IroliroRiatc  of  tnrpCDtiae-ofl 
:  :--:r  :r  zllI:  .  rirfrc-**.  ir  1  l.kswii*?  contains  bromoterebene, pio* 
I..-:-i  :-  :i';  ?-::iriiz»f-  15  _':^n::z  vf  b^>mine.  The  h  vdrobromate  of 
:i^^J  ■:*;•:•£  ik*  z--:  :  ir-fr::  ':^-f-  5*:Tin:crl  fr-m  cithor  of  tlieac  liqai«U~ 
C  .  .:  ?7.  jT  II*-  i:  i',\  t:£  *,  1:1  fjisj;  completely  at  —5'  Rotatoir 
^>«..-  ^    ::iii  .ust.  jnoiL:  ;  :.^  x.j  iz  ijirz'zK-^aU  of  ttLrpentiae-oU  disiolved  iaiL 

I"  ."   tl?     ^     5«-15     ^     54-04 

-^    ..      _  ....        *  •        K^  «     •  ?        >•••.•.«  t    90 

IHi-..  >-?     -.     oo-i-:     38-43 

C^H'.Hrj i::    _  Ki>HJO 100-00 

^*' A    :iy:'  .' :   •  •.' *. —  :    Eih'ifi:  Iliiht<^.hf€  of  Tfirbcnf. — SIm^ 

1',;'  /..  ■  '*■  .*='>"■-■-  -V:'-  -^'nt«/e  de  lirHine.  (DetUle.^- 
iO*  M  *  :il  — y  r=:^-:  :j  :Lf  a*::!:-  k'I  LvJri^Hlic  acid  on  oil  of  tDrpeotlB^ 
—  i:v,:r!:-*.  :  .v" ;  :*  i".^.  r.-t-i  I  v  .  :*.  vf  lurpontine  with  rise  of  tcmpentme 
Tl.,-  ?:::  -:  ;  «  rt"-.;^o:  :"r  -.  iLe  c;!.  wLicL  Ij?  dark-red  after  ^atantioHi 
I.-  j'.jk  u^  •.:  =r»  w::l:  ol.ilk  :  •::**.'!ved  ioJine  id  removed  bjr  arito- 
I  ::  M  :>.  .:  !-:o  p .:iih-!vv.  we^k  spirit,  or  mercury;  and  aJmixM 
w ,-. : ,' :  '.  y  c I. ".  r .  .1 .'  ^ :'  c\-.  !.■-:::.  —  T nn ?i -art^ n  t .  culou rlcsa  1  iij  u i J  of  ^  Ct 
rOS4  a:  -'  :  V  :!:,-:  r. :-::ry  j  .wor.  —  Ha*  an  agreeable  campbmou 
iv.o;:r.  .:"vl  .^■.livrk'.v  :io.jU:re*  a  diirk  red  coloar  by  expoeoro  to  tie  air. 

vlv^::lo^ 

Dcville. 
mraii. 
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CAMPIIItENE. 


6.  Mnno-kydrmlate  of  Teixhene.     MonoiadhydraU  lipids  d'eitenci  de  Ur 
bentkiia.     (Gerfawilt.)     Bi-iadhydrale   de  tirtbiue.     (Deville.)     C^KiMU.     Pr 
duced,    tugelhcr  villi  Iiydriodate   of  tarpcuti no-oil,   by   tho  notion    i 
bydriodtc  ncid  upon  that  oil,  bat  cannot  bo  separated  therefrom,  i 
much  as  botli  compounds  are  liquid.     (Deville.) 


Appendix  to  Tereliene. 

Sulphoterebic  Acid. 

C=»II"S'0'1 

Terelemchicifth'dure,  TrrpnlhlntcliifffeUauTe.  _Fomied  iiy  gently  lieating 
terebene  with  fumingoilof  vitriol,  or  bydroppingoilofturpentine,  culicba, 
pepper,  lenious,  or  copaiba  into  a  large  quantity  of  oil  of  vitriol,  but  not 
80  c^ly  aa  tcrebene.  (Gerhardt,  Corapt.  rcTUI.  17,  313  i  Compt.  chim. 
1845,  173) 

Sidp/ioUrdaU  of  Baryta.  Prepared  by  heating  lerebene  with  oil  of 
vitriol,  saturating  with  carbonate  of  baryta,  filtering,  and  leaving  the 
BolutioQ  to  evaporate.     (Ocihardt.) 

I                                                                                Gerhardt. 
20  C    120-0    ....    42-8 
15  H    15-0    ..„      5-3 
Be  68-5     ....     2<-l     24-2 
Kl 
13 

9,  ^^. 

Blanciiet  k  Sell,     Ann.  Pharm.  6,  270  ;  Pogff.  29,  133. 
SouBRlRAN  &  Capitaine.     J.  I'luiiin.  26,  1;  Ann.  Pharm.  34,  311. 
Ladhent.     Ann.  CUim.  Phya.  66,  209. 
Deville.    ^nn.  Chim.  Phys.  75,  7i  ;  J.  PlMrm.  20,  688. 

Camphait  {-Oamta);  ilndy/ (Qlinchet  &  S<U);  Tir6bine  {Sii\j^\tao)\  CampHUint 
(DevUle).  —  First  prep  tired  by  Oppermonn. — According  lo  Dumoi  onil  Blancliet  & 
titU,  it  ia  tlie  base  of  lolid  artiRciul  camphor ;  according  to  Soubeiran  &  Cnpitaine  iiBil 
Deville,  it  is  contiuaed  therdu  in  combinBtiun  iritii  fajdroctilaric  acid,  but  irillinut 
■lUreHon. 

Formation  and  Preparation.  1.  Artificial  camphor  mixed  with 
3 — 3  pis.  of  qnicklime  is  distilled  in  the  oil-bath  ;  tlio  distillate  is  again 
mixed  with  quicklime  j  the  distillation  is  repeated  five  or  six  times  in 
like  manner  (ten  times,  according  to  Oppemianii,  and  Blancbot  &  Sell, 
or  till  the  distillate  no  lunger  yields  cblnrlne  to  potassium);  and  the 
resulting  oil,  antoanting  to  jthe  of  the  weight  of  the  artifioinl  camphor, 
ia  freed  from  adhering  liydrocblurle  acid  by  recti fieat ion  over  antimoiiido 
if  potauiuin,  which,  however,  ia  apt  lo  cliniinatQ  hydiugen  t^\la\n%s'^  «.&&. 
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5.  Camphilene. 

•KKMANK,     (1831.)     Pogg.  22,  l9il. 

Ann.  Chim.  P/ign.   52,  400;   Popff.  20,  125;  Jnn.   Pharrn. 


nnuMT  srcLEVS  c»h". 

hnttd  m  IW  «8-fckk  to  IMT— 195'.  mai  I 

tmatifhKiat  Smm ;  tk  mmb  opentioa  is  rapMiedVl 

Imp  ■■  it  RtUM  fcjnincfctarie  kcid  ;  ind  the  f    * 

"'      '      "  —    •   -       aChpitaltie.) 

<%liU<r  yellovuh  oil  (Bhi 
^^  -~|i  )      S».  gr.   OS?  U   If"  f Blan  ' 

•ktm  A  tmfitvmr);  boUs  kt   145^  (BlancW  ^ 
(DmhmV   IB*    'Sa^sKW  A  CaiHUane).      AccoHing  to  Opp 
aiSM.  It  «iGACc«  htii^  IZ*  to  a  [iiw|wniiiC  maw,  which  li<(ti«fiM  it  4 

kMafdM^M^.     prifimiBi  )       Tn Iiiiiiilj         1  rt      (Dm'' 

It  ka  M  iiH>^  f  Pit.     (Sadheina  &  Capitsiae,  Ue^-ille.)    BMI 
Am  k  hd K  ta».MMfj fiMa- «<^  1MB  ka  ikm  dM  of  oil  of  tinpeatlMi 


taatokoda 


■Is  ■Jip  after  p— liag  tlumi^  »  taM 


At— fwifiwM.    C%hrmi  eo»T«tf  h,  vithvnt  ^rolotioa  of  hjnbt 
cUorie  aod.  into  liT4recU«nl0  at  cUofwaaiphileBe : 

C"H"  *  ta  ~  c"H»a.na. 

•miudk,  win  timtti  with  alMfcolie  pobufc,  ir'iel<ls  chloride  of  petaa 
■mI  dhbncaMfbilMft.  TW  \mtur,  U  afcain  tmled  with  chloHw 
jiaMi  hybnAiBf>i  «f  fcieUoanaBptulene,  which  may  a^ain  b«  <Im 
|Mae4  byalcoltolic  |W<a«h  iw  the  wine  wanner  aa  hyimcliltratgof  Al 
«MM|>luleM,  jiaUiM^  kkUoc««aiplul«ne,  in  which  a  rurthor  nainber 
liydT»g«a4tiMM  WKky  in  lilw  ■»■»«  b»  replaced  by  chloritie.  (Uilm 
^  Cuufbilviie,  tnaM  with  iraaimf,  beoomes  solid.  miiI  is  probably  o 
rvrt^  into  bTawwuMphUms.  (Deville.)  With  unHaf,  it  eotuparU  tb 
)ik«  oil  of  tarpMitiiw.  (Blawftet  A  Sell.)  By  oil  <•/  vitnol  ud 
hnktiDf  with  futtitmimm  hi  ooBlaet  with  the  air,  it  ia  deoompoaeil,  v 
fomiMton  of  K  brawn  rasim.    (Oppentwmi.) 

ComhinMivK*.  OunpfcileiM  U  n'>t  (!ts»>lred  or  alt«re>l  by  fimi 
nitrie  afid  (OpMnttBn)  ;  Wrnkju-  nitnV  aru/  coorert?  it  idIa  a  (TJ*I 
line  hydntr^  (Oerhardt,  Trviit  H,  nss.)  It  absorb*  hydroMtrk  « 
j;(i»  rapidly,  <u)iecUllT  wh«i  h^aleJ,  fonaing  a  solid  (OpperaMBjl  ■ 
a  Miiofwhat  liauid  (nnipound.  both  destitau)  of  rotatory  powar;  (■ 
Iwiran  A  Capitnine.)  —  yomios  kyinfAiaric  arid,  fa  eooWl  ai 
rninphitene,  foimn  many  Bulid  nnH  a  Tow  liquid  coinponnda.  Wi 
hfilrmlir  (trit/,  ii  fonntta  liqaid  compound.     (DoTillcL* 

<::niii|iliilcn*  diwolrea  in  a/eoM,  rthrr,  and  t>imlfkide  n^«aH—,W< 
Milfe  aciJ.     (Oppcrmanu.) 


COLOPIIENE. 


Appfndix  to  CampkUme, 

a.  Colophene.    c-H". 


HVinus.  Ann.  Chm.  Fhjt.  75,  66;  J.  pr.  Chem.  22, 138;  J.  Pk/irm. 
m  3",  881;  Ann.  Pharm.  36,  102;  abstr.  Compt.  rend-,  12,  395.  — 
I  a.  Ann.  Otim.  Phyii.  27,  85. 

FomaluM.  1.  In  the  distillntion  of  oil  of  turpentino  with  oil  of 
'ntriol  or  anhydrona  plioBphoric  acid,  also  of  crystallised  or  fused  tnrpen- 
tiDMamphor  with  anhydrous  phosphoric  acid,  tere)>eDa  being  formed  at 
lie  fflme  time. — 2.  Goes  off,  togetlier  with  water,  in  the  rapid  diatil- 
latiDD  of  colophony,  charcoal  being  separate<l  at  the  eame  time. 

Preparation.     1.  By  collecting  apart  the  Tiscitl  yellow  oil,  which,  in 

tli«  prepamtion  of  terehciie  from  oil  of  turpentine  with  oil  of  vitriol 

Ip.  273^  poases  over  after  the  tercbenc  has  been  distilled  ofl*  and  the  heat 

"s  raised,  and  repeatedly  rectifying  it,  at  laat  over  antimonide  of  pota«- 

BJnm,  wliereby  it  is  freed  from  an  impurity  resemLling  colophony,  and 

.       ftum  sniphor.  —  2.    Colophony  is  distilled   over  a  brisk  fire,  and  the 

^  yellonish  distillate  is  puri6ed  like  that  obtained  by  the  first  process. 

^ulolophene  thus  prepared  is  contaminated  with  a  body  richer  in  carbon, 

^KMueh  is  produced  by  the  action  of  the  antimonide  of  putaasium,  and 

^FMBoat  be  separated  from  the  colophcno  by  dietillatioD. 

PraptriUt.  Oil,  colourless  by  transmitted  light,  and  exhibiting  by 
Mflecteil  light  ft  dark  indigo-blne  iridescence.  Sp,  gr.  0-.q40  At  Q', 
0H.TO4  at  25°.  Boiling  point  between  310-  and  315.  Vaponr-donsity 
=  1113  (probably  only  twice  as  great  as  that  of  oil  of  turpentine, 
tkcfefiwe  ^  9'526).  Refracting  power  ^  TolT  (Becquerei  Sc  Cahours, 
^W-51,  427),  1-5212.  (Deville,  Poffg.  51,  433.)  Without  rotatory 
!""er.    Smells  like  campLilene, 


.,     fl8'24     .. 
,.     1I7S     .. 

....     B9'*3 
....     11-59 

S2  H    .„ 

...    32 

..     11-3 

C*H«... 

._  373    . 

.  lOO'OO    .. 

....  100-02    . 

..  100-0 

Colophene  absorbs   cldorlne  ga»,  witbont  evolntion  of  hydrochloric 
will,  beooming  hot,    and   changing  to   a   resin  like  colophony,    which 

SrftWs  in  yellow  spberules  from  its  solution  in  absolute  alcohol.  If, 
I  the  alworption  of  chlorine  has  ceased,  the  product  be  heated  to 
fuion  in  the  stream  of  chlorine,  n  large  quantity  of  hydrochloric  aciil  is 
wolred,  and  Deville's  elUoroeolophene  =  C'Cl'H'*  is  formed,  which  how- 
ler still  contains  a  resin  removable  by  alcohol,  and  when  distilled,  gives 
cff  bydrocliloric  acid,  yields  a  distillate  of  colophene  and  hydrochlorato  of 
eoluphene,  and  leaves  charcoal. 


^! 


:'Zr\rV^    r-r-yrqp  ^ 


r*--  T-::.   r^rt    i   "rTzn-ur^irr*,    ixll  iir  i:rr»=r  xa  mdjn— ruiiMr-    HTdre- 
:     '       "  -  =  -'•— ^    v  i-i^L  iu-:5  inT.  szmmr  iii±  djsintisit  of  ecv&^kfie, 


L  Guirgiiffize  ±m  CESi&sr. 


•   r*  -  /.-BL  ir.  ii'T. 


v::r-:n'.i  i7l."j -Lj:  :«^l -j  r^l"^L  anciLnif  p&SFS  :Tfr"*s  l>0',acd 
II- ^T'l.'U'iii.r  lift  lisz.  UH  rr:  jussr  nuiaaaas  Lisl  :^s  u  a  bluffc-nNB 
^jir.  •:  *■*  ■■■iL^!  £  rvzii  zzz^..  r'^sL  :  j  ucZxzs:!!  crer  lir>e..  icd  ttciii/ 


rtiTLUfs   iL'iirij!!!  T-_ii  *:.;Toai«  frai  ca  of  scrpcsUBe  or  ta 


1 


Z.UTL:  t-j:!  &  "iirrrr  "^st  ?3i:rT  £isa. 


f  77.:-7r-    ::      1;  li  ::-  h'rS.'»  ii  y*;^^  cr  in  weak  a/^io/,  bd 

"~: :-  i  -.— --j  ,:  ::  ir-:  i-fs:>i-i  "-  2  iriu"! cis  ^f  alcohol,  the  wlnHi-a. 
\i-\z  Lj:u.i  -  ▼.-^  ^slU.  rlATKa^,  exLIliu  a  fice  dark  bloe  culwwlj 


6-  TcTcbilene. 

^rr-::3jj»f  J;  Cj.zIT^tsz.    J.  Phzm.  2,  €1:  Ann.  Pharm.  34,  311. 
1'-.  ::iz.     ^  .   .  C".  r..  P: -  ?.  7:.  74:  J.  Pharm.  26,  GSD. 

."*.-.:  r  .-:1;t  .^  S^:"':  r^  ■:::.«*  ;Scnbt:ria  H  Capiuine;  DoillO-  ^ 
u^.vr  '^  '.:  'i.ir.  .'-'.i  \  >«-l.  i*  ci»  of  the  ifomeric  hjtlroorbjiui  which  Iton 
^^^■- j.:5'i  sr.T.-.-ri  'JL  :-  :f  t-ryintise.  Acconlxn^  to  Sonbeiran  &  CapitHne,iliii 
»:.-,v:i:o-.::  ■s-fr.*:*-;:  ::'  r<^."7l«;?-  a  bo»lT  which  tfacy  f oppose  to  be formad fro« i4 
c:  :-:Te=urf  :iili7  \b.*  \z±-zezcz  cf  hTJrochlorie  icidi  locording  to  Dcfilk,  iKii> 
J— c-,/:  c'  :'.-:  -^v=  7-:*:^:=  ,f  tenrVcoe  iti  pcpe  245). 

^'I , — •;  ..  -  r  j*^,-  •- -fi-n.     Pr  ilL-tilling  lij<!rocLIoratc  of  leitbeie 

tner  uui.kr.mo  ,^.-U:-k    'c   Ca|.itaine),  ami   Anally  over  pota«t« 

Act  A  5^e!i  .  or  by  hiatini:  IivJriodatc  of  torcbcne  with  hydrate  « 

and  n^tityin^  the  rcfultin!:  nil  over  aiitimonido  of  potaRinBi>> 

lite  it  from  iodine.    ^Dcvvlk.) 


OIL   OF   DERGAMOT. 
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Pi-opmiUt.  Colourleas  niobile  oil  (Bl^nobet  &  Sell),  of  ap,  gr.  0  SC 
(Blwchot  &  Sell,  SoQbeir.-in  &  Capitaiuc},  0  843  at  21".  (Deville.) 
Boiling  point  134".  (Blancbet  &  Sell.)  Vnjjour- density  =  4767 
(SDubeiraa  &  CupitaJiie ;  DeviUe),  by  Dalcultbtion  4TH4  (p.  245). 
Rclnoting  power  =  1-479  (Bectjuerol  &  Oaboure,  Fogg,  5\,  427) ;  1-4735, 
(fWIe,  Pofff/.  51,  433.)  Without  rotatory  power.  Smells  like  tero- 
bcne.    jSoulieiran  &  Capilaino.) 

Deville. 
I  20  C  „ 120    ....     B8-2.1     83-« 

I  wH iG   ....   11-7G    ireo 


C*!!* 


.  100-02 


With  Lydrochlorio  acid,  it  forms  a  brown  liquid  coinpouod,   (Soubeiran 
A  Copitaiuc) 


B.    Natural  Oils,  or  othei 


■dated  to   them. 


I 


(Arranged  far  the  moat  [urt  in  alphabetical  order.) 


1.  Oil  of  Bergamot. 

VitunELiN.    (1817.)    7. -PAam.  3,  241. 
OiaE.   Aim.Fkarm.Z\,S\Q. 

SdJUEiBiN  &  Cai'ITAINE.     J.  PAoj-jn.  26,  68;  abstr.  Ann.  Pliann.Si, 
321.  —  /.  Pharm.  26,  509;  Ann.  J'fiarvi.  35,  313. 

Bttnee  d*  Bergamot. 

Source.     In  peculiar  cclla  i 


Ibe  rind  of  Citrus  Bergamia 


PrepaTation.  Tlie  cellular  tiesuo  of  tho  frosb  riDd  is  torn  to  pieces  ia 
»  fnpnel  baving  its  inner  aurfaco  lilco  a  rasp,  or  oil  a  board  covered 
"itii  teeth,  nnd  the  oil  wbicb  oxudea  from  tbo  kccratcd  eells  is  collected. 

Properties.  Yollowisb,  or  pnlc  grcenisb  to  dark  yellow  :  after  recii- 
li'aiion  with  wnter,  it  becomes  transparent,  colourless,  and  mobile. 
(Olime;  Zeller,  S(u(/im  iiber  Hlheiitchc  Oelt,  Landau,  1850.)— Sp.  gr. 
»  W-0-888  (Lewis,  Zdler),  OSSfl  (Ohme) ;  after  distillation  with  water, 
"  sea,  (Soubeirun  &  Capilaino.)  Tlie  firei  portion  obtained  by  diitilloiion  mlh 
"(Irr.  iuu  n  tp.  gr.  ^  0850.  tlu-  Inst,  0877.     (Saubuinin  &  CnpiUiiie.)      Boilinj; 

|"iiat  183°  (Obmo) ;  of  tbo  first  distillate  obtained  with  water,  1 95", 
{Soubeinin  &  Capitaine.)  It  solidifies  at  a  few  degrees  below  0^. 
(Lorn)  Ilcfrac tine  power  1-468.  (Deville,  Conipi.  ruHd,  11,  865.)  — 
Mtatury  |iuwer  of  the  oil  rectified  wltb  nator,  25°  to  the  right  (of  tha  nrst 
'^IUtc,4S°  right;  of  the  Kcoad,  3^°  rigbt;  ofthetliird.al' rigbt;  of  the  fourth,  Q°  ; 
oflieniiicddiitiUate,  26*  right).     (Soubeinin  &  Capitaine.)      Of  the  first  dUtil- 

'*te,19''-3U0  right!  of  the  bat,  CSTS  left.     (Biot,  Compt.  rt«,i.  11.371 Hasan 

wrcenhle  odour,  lees  after  diutiUation,  and  a  bitter  taste,     (Ohme.)     Tbo 

oil  ia  neutral.  (Zeller.)  Sour  from  admiicd  ocelic  arid;  neulrnt  afttr  distiiU- 
"m  «ithniler.  (OUine.)  Tha  laponr  of  the  acid. reacting  oil  hu  •Uo  b  strong  add 
nwion,    (Ohiae.} 
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c  £.                e.  tf. 

C  f:«    —     54.9-  —  ?i4-92  _  73-03  _  85-7 

H ::-52    —     10-12  —  11-44  ._  10-83  ..^  11-7 

O :-3i     —      4-»  _  3-M  _  16-14  _  M 

:>:-<!•>   ._  i'^:-crt   ._  loo-w   _  loo-oo   .-.  loo^ 

e.  /?-«f  cj^-.rcf     i.  f-vt  £>:ilt:'  fr>=  e  :  r.  lait  dlctOlate;  A  tint  diitai* 

Berrikx-r-:  »  i  rT^i=e  :^  oZ  c(  Irairau  :*C»H*'*-^4H0  (Ohme);  a  niztutoT 
KTsnl  oils  N:^'?r7v:i  Jc  C^-rtiiae :  W5i>-.  .4n.  PAcra.  37.  137);  it  eoatnnt  oh 
cr  rr3  cCs  c^  ibf  f rmz'^  CH'.  &  ircrBar  ^f  tb*  nate.  and  an  ozTg«Bte«l oil  prodand 
br  ::«  aAir:c  :f  'L>*  air.      S.-«Vdnn  Ac  Cjfitaine.^     It  dcpogtabergaptena  (p.  M3j 

D*K^r<'^f'.ti:^.f.  5eTja=-:-t::I  dtittis  wiih  a  laminons  flame.  —  2.  It 
diSBolres  ;>i:=e  ^:h  crerreseence  azd  evolution  of  vmponn,  vairin^ii 
coloar  from  veil  :•"■■: <h-r^i  ::■  violet,  and  U  converted  into  a  soft  muL 
fZeller.''  — 3.  /Vw-'-f^.'  r»»,'n:  aT\d  colour?  it  brown-yellow  (Zeller); 
l->il:cj:  i:':r:^r  3cii.  br!jl:  rre^zi  BoTn«:r»?'«.  and  nltimatelj  conveiti  it 
into  a  brittle  res:n.  Zeller.  — 4.  OiY  ft  ritricl  turns  it  vellow  witboat 
thickenicz  it  :  afxenrarxi?.  -lark  r^i  to  Mack,  accordinc  to  the  qnantitj 
of  the  acid.  ar. i  ^ive?  <:r  «-lrb!:rv'j«  acii  (Branded,  Maff.  Fkam, 
32.  79.>  —  J*.  With  ^.<'y.i'r>^t  p\  ttr'\?ric  mJ,  it  becomes  coloured  lad 
heate^i.  a::-l  when  •i"*::l]t>i  i-er\*w;:h,  T:e:^is  a  cnloorless  oil  which  sncUf 

m 

like  oil  of  t:iry>en::r.e,— rotate?  p-.ljir:*^  Ifirht  4'  to  the  right  (40^  totfat 
ri^rht  befow  o[:?::lla::-^r  •.  c^•:r.:  "i:':?  with  hvdrochloric  acid,  contain 
S:>-:io  p.  c-  C  and  11  r»2  H.  aal  :<  l-somenc  wuh  citrene.  Tke  phoaptorie 
arlii  if  xi  '.1*  *a=^^*  ::  i«  7s.->  v-.-r-.r.rl  .:'.>  Tz^^frh^berz^mic  acid.      (SoobeilU 

A  Cap : :a : = 0.  —  C .  !*•: '^j:^ - . •* : -  i  1  r. * ^ - r>?  ' y '•■'vA I->ric  acuf  gas  vitk 
evolutirn  rf  hra:.  ar-.-'r-.r  j  a  >r  wn  c::-.'::r  and  emittincr  Inraes  in  ibe 
air.  and  it  Fubsc-y-eLr'.v  .i'stil'.-i  tr*::h  i\a:er.  vields  hvdruchlorate  of 
berramotHT':!.  lOhir.-?.  — 7.  Bv  «:if:ilIa::on  over  h^  Irate  nf  pU^sk,  it 
loses  it*  ajrtEvib'e  ^-I'-r.  —  >.  Mixe-l  with  aqnoons  aci^  chromaU  «f 
pr-t^ih  an-i  St 'r "•  •/ n :  •. i -.i" :'.  it  i arr. «  br*."» wjl  ■; Ze! ler. )  —  9.  Wi t h  iodide ^ 
pot'itfiupi,  it  t'jrcs  Iro^n.  the  salt  a:  the  »an::e  time  acquiring  a  jellov 
colour.  (Hub«ob:::acn.  .V.  7?r.  A'^.-h.  4»>.  230.) — 10.  With  eklcraii  ^ 
poioih.  and  a  few  •lr\:>ii<  vf  vil  <t  vitriol,  i:  hums  with  a  smouldering  veiT 
nnokv  damo,  aE»i  loaves  charc'-al.  i  Vopt?!.  Jnn.,  jinn,  Pharm,  74,114.) 
11.  I*i^tiIle<l  wiih  -4  p:?.  wator  acd  >  y:^  <'\''^rhf^  •■/'  iime^  it  givei  off 
carl»«n:c  acid  with  rirorrt?c'o::oo  acd  vioids  chlorofonn. —  12.  DistiUei 
with  lyp''>''^j^*U  i/  I  r\'\  \\  violo?  bnimoform.  ^Chautard,  CoMpf.  rt^d. 
.34.  4*»"'.) —  1-3.  With  :ir.  <^j::il  quantity  i^f  concentrated  aqneons  solntioB 
c.f  Wj'f*i:ar<  *te  •/''?  :'.  i:  turns  lonioii-ycllow,  and  yields  a  light-coloareJ 
precipitate.  (Sriiini'.'-r.  X.  Dr.  -ir.-A.  41.  140.'  — 14.  Xitn^pnutidf  ^' 
€>>;>/>**r  colours*  it  darker  a':!  forms  a  grey  precipitate.  ^Heppe,  3'.^'. 
Arch.  $9,  57.) 

C'^hintti^m.  1.  With  W-tUr.  —  Hy^r^ytf^f  Oil  of  BfrpmmL-^ 
C**H**0*.  —  The  crystal?  which  «o|iara!e  after  four  or  six  weeks»  whii 
4  ptJi.  oil  of  bergannu  are  sot  a.*iile  with  o  pt.«.  alcohol  of  »p.  gr.  0*84 liJ 
1  pt.  of  nitric  acid,  are  identical  with  the  t a rpen tine-camphor  (p.  M) 
prodnccil  bv  like  treatment  of  oil  of  turpentine.  (Derillo^  3'.  Jml 
Chim.  Phyi  27,  »1  ;  abnr.  Ann.  Pharm.  71,  348.) 


Aqutom  Oil  of  Benjamot  —  Oil  of  borganiot  does  not  take  np  water, 
oTcn  wlien  boUeil  witli  it  for  a  cooaiilerable  time,     (Soubeiran  &  Capi- 

S.  With  Hydrocklorie  acid. — Ili/droeJJ^raU  of  Berrjamoi-oil. — 
Produced  b^  pOBsing  hydrochloric  acid  gas  Into  bergamot^il,  and  distilling 
iho  salurated  oil  with  water,  and  passes  over  rw  a  colourless,  neutml, 
optically  inactive  oii,  which  smells  Hko  hydrochlorato  of  terebene.  Sp.  gr. 
0-806.     Boiling  point  185". 


78-91  ....  0300 
10-87  ....  9-19 
8-3*    ....     27-Bl 


Ui> 

The  hyJrochlorate  when  heated  turns  with  a  green-clgeJ,  smoky 
flamo.  —  Wlien  repeatedly  difitilled  over  hydrate  of  potath,  or  btumt 
nuifhle,  it  is  converted  into  an  oil  having  an  odonr  of  cajoput  and  still 
conLaining  chlocine.  Paxsoil  in  ihe  state  of  vapour  over  red-hot  lime,  it 
j^elda  napfathalin,  benzene,  and  charcoal.  The  alcoholic  solution,  added 
to  aqueoua  nitrate  of  silver,  throws  down  chloride  of  titver.     (Ohme.) 

Bcrgamot-oil  dissolves  in  all  proportions  in  ahtolute  alcohol;  in  ^  pt. 
alcohol  of  ap.  gr,  085  (Zcller),  in  2  pte.  of  ep.  gr.  0  sr>l ;  and  in  28  pts. 
of  8p.  gr.  0'9GG  i  it  takes  up  8  p.  o.  alcohol  of  sp.  gr.  0'966.  (Vau<inelin.) 


^^P  2.  Carvene. 

VdLKEL.     (1843.)     Ann.   J'/utmt.    35,   308.  —  Jtm.    riiarm.    85,  2lBj 
ahatr.  J.  pr.  C/tfvi.  CO,  120. 

EcBlZER.     J.pr,  Chfm.  24,  267;  Ann,  Fharm.  40,  320;  ahstr.  Sepert. 
0,  172. 
: 
1 


'   Sounx.     In  oil  of  caraway,  together  with  carvel.     (SchweiMr.) 


vay,  which  passes  ovi 
s  separated  by  repeated  fractional  dlatillatio; 


PrfparaHon.     1.  The  portion  of  oil  of 
ween  175°  ami  178",  ia  separated 

(Vfilkel.)  —  Carteno  enni.ot  be  wtiamted  from  rar.ol  by  meiB  distill Rlion  of  oil  of 
euB«v«>'l>o''fFr  (for  with  pntnah-ley.  (Schweizer.)  —  2.  Oil  "f  cwaway  ia 
boiled  with  pnlverieed  hydrate  of  potash,  as  lonf-  as  it  smells  of  caraway, 
then  distilled  with  water,  till  all  the  oil  has  passed  over,  and  rectified  over 
hydrate  of  potash,  till  the  potnah  is  no  longer  coloured  by  it,  (Schweieer.) 
—  3.  Oil  of  caraway  ia  boileil  with  fneed  glacial  phosphoric  acid  in  a 
lUsk,  the  liquid,  which  dictils  over,  being  constantly  poured  back,  unlll 
the  distillate  no  longer  smells  of  oil  of  caraway ;  and  to  pnrify  the 
distillate  completely  from  nodecomposed  oil  of  caraway  and  fcom 


Mi      MATDIUL  OILS,  ISOUBSIC  WITU  OIL  OP  TnvPBNTnn;. 

erol  pndneed  Bt  tha  aune  time,  it  is  rectifi«d  orer  byilralA  of  pntMb,  till 
tbst  nbstuKC  is  tut  longer  coloored  by  it.  Oil  of  OAtftwKjr  taw  tNatei 
yields  IBM1B  tfaaBft  tbird  of  iu  wei^bt  of  carrcae.  (Schwciui.)  — 1.  Oil 
of  euKw»y  is  boiled  witb  iodine,  and  the  distillate  oanlinually  pound 
back,  H  long  as  bydriodie  acid  continnes  to  eeca|>9,  and  tbe  oil  <rbidi 
puMB  over  ia  r«cliScd,  tbe  fiist  portion  of  the  distillsto  bung  colkctel 
mfUt,     (Sebweixer.) 

PreptrtitM.  Tnaqwent,  eoloailoas,  inubile  liijnid.  (Sobvusr.)- 
Sp.  gr.  0-Ml  mt  15*.  (Valkel.)  — Boiling  i>oint  173'.  — Vapow^jeww 
=  S-IT5  p-f  —i—urt^  Afiii  —r-g-} — It  has  a  fiuat,  bat  ■£»>«■« 
Usto  ud  odour. 

TOftri.  SebvdiCT. 

S9C    ISO    --     S3-M    ,     88-08     _     86-53     ..-     W-OJ 

i«u  —   u  —   11-77   —   trsi   ....    ii-;7   „   ii-;i 

~~^a» IK  _  leo-eo w-sa  _    es-zs   __   w-n 

i*  (?•«»•. 

Jawywitfoiu.  I.  Cureoe  minisM  wbea  exposed  in  rbmH  aa» 
U^  to  Uu  «v'.  —  2.  Wbeo  mt  cnjirt,  it  barna  witb  a  brigbt-bon«4 
m^  flame.  —  3.  Witb  cAlMine,  it  civM  off  bydrocblorie  acid,  mmoM 
»  tnancnt  nd-brovn  eotonr,  and  solidifies  to  impure  chlDrocarren«.-> 
4.  yUnt  mod  «oaT«fti  it,  witb  ndent  erolation  of  nitrous  add,  inb 
ttdiUA-nllaWi  bitter,  eaaily  finble  Teein,  somcn-hat  soluble  ti 

-       ■*  ■■    -a  hot  akobcX  n      '       '  


aaaily  nUbl*  ia  hot  akobe^  in  etber,  ia  potaeb,  and  in  acida,  iiuoisUaB 

'*     ■    • -•     -J.  By  oil  ofvitn&I,  it  biuuued"'-' '      ■-■"-" 

ud  aTolntioB  of  snlphnrooa  aoid. 

—  ITiti  EytnMarie  aeid.     Bj/dnAhnU  tf\ 
LobjJna*  earreoe  absorbs  dry  bydroditorio  at' 
Atat  wilb  risa  of  teniper.atBre,  acqairing  a  transient  red  coloDr, 


C^H^^HCl — AobjJna*  earreoe  absorbs  dry  bydroditorio  aeidmil 
Atat  wilb  risa  of  teniper.atBre,  acqairing  a  transient  red  coloDr,  aad  >Jht 
two  d>y«  deposits  solid  etyMaUiaa  Wiaweai     It  is  saturated 


viUi  bydrocUoiie  aeU  gas;  the  fltysuUine  maw  vrbieb  eommtea  is  fn 
bet««oa  (^iMi  lAd  diiaahrwl  i«  vann  alcohol ;  and  the  oytfali  d 
cepaiato  as  Um  solatiM  cooU,  an  again  procwd. 

Saow-wUta,  sblsiag  Kalw,  whtefa  molt  at  20-5%  solidify  agM 
W-ii*,  and  kav«  a  Caiat  tasM  aad  cdonr. 

»c ia»  —  w-4   —  M-n 

IS  H ..   ■   ■     18    „      6-«    8-SO 

J  a II   .-   3f«  35':» 

cm>,3Ba  —  MS  __  iw-o  —  i«h« 

U  dMonpom  «be«  \nXai  ptr  ac  HmUd  vUb  mitrr,  it  Is  «« 
^inickly  naolTad  iato  kydroebkrie  aeid,  and  aa  nil  wbicb  Is  [otsW 
oarreae.  Usatad  srilb  | rtaat,  J* yisUs  carrenc,  ohfarido  of  eBtci««,M 
water,  —  It  diMDlrw  rsadily  ia  wator,  witb  mbio  ilifioally  u  tM 
itli  .iliol,  eaMty  in  bot  aleoboL     (Sebwetnr.) 

>tTene  dissolvas  slawty  ia  malar,  cwily  ia  atcatot  and  rtJur. 
solve  chtoritk  of  flakiam.    (^wcucf.) 
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Appendix  to  Carvme. 

Chlorocarvene  C»^H»«Cl*(?) 

ScBWBZEB.     (1841.)    J.  pr.  Chem.  24,  270. 

Preparation.  Carvene  is  completely  saturated  with  dry  cblorine ; 
the  oil,  which  assnmes  for  a  while  a  red-brown  colour,  and  afterwards 
cboges  to  a  yellow  greasy  mass,  is  heated ;  and  the  viscid,  yellow  trans- 
ptrent  mass  which  separates  therefrom,  is  washed  with  water,  then  with 
potash-sol Qtion,  digested  with  alcohol,  and  dried  over  oil  of  vitriol  or 
ojdnte  of  potash. 

Properties.  Yellowish,  transparent,  semifluid  mass,  which  sinks  in 
water,  bas  a  peculiar,  but  not  unpleasant  odour,  and  a  sweetish  taste. 

Deeomposittona  and  Combinations.  When  Jieated,  it  gives  off  hydro- 
dloric  acid  and  a  viscid  volatile  oil,  and  leaves  a  carbonaceous  residue. 
'^lilums  with  difficulty  when  heated  in  a  glass  tube.  Exposed  to  the 
ttr,  it  quickly  becomes  moist,  white  and  opaque. 


3.  Indifferent  Oil  of  Gloves. 

Rffliwo.    (1884.)    Ann.  Phainn.  9,  C8j  Vogg.  31,  52C. 
^DMAifK  &  Marohand.     J.  pv.  Chem.  23,  176. 
BaoKiKo.    Ann.  Phai-m.  104,  204;  J.  pr.  Cfiem.  73,  15G. 
C  G.  Williams.      Cliem.  Gaz.  1858,  170;    Ann.  Fhamu  107,  242; 
N.Ann.  Chim.Phys.  54,  433. 

CmpheM  of  Oil  qf  Cloves. 

Source.  In  oil  of  cloves.  It  is  found  chiefly  in  the  first  portions  of 
n^Qid  which  pass  over  on  distilling  cloves  with  water,  while  the  last 
portions  consist  almost  wholly  of  eugenic  acid. 

Separation  from  Oil  of  Cloves.  The  oil  which  passes  over  on  distilling 
oil  of  cloves,  mixed  with  excess  of  potash,  is  again  shaken  up  with 
B^eous  potash,  washed,  dehydrated  with  chloride  of  calcium  and  rectified. 
(Briming.) 

Properties.  Colourless,  strongly  refracting  oil.  (Ettling.)  Sp.  gr. 
M18  at  8°  (Ettling)  ;  0-901G  at  14°.  (Williams.)  Boils  at  142°— 1 43^ 
(Ettling);  at  25P  (Williams)  ;  255°  (Bruning).  —  Smells  like  oil  of 
^tirpcntine,  diflferent  from  oil  of  cloves.  (Briining.)  It  is  more  viscid 
*tan  oil  of  turpentine.     (Williams.) 

WC 120    ....     88-24     8;-17     ....     88-lG     ....    87*38     ....     87-7 

1611   16     ....     11-7C     11-76     ....     11-77    ....     11*00     ....     118 

C*'H»« 136     ....10000     98-93     ....     90*03     ....    ^01^     .-    ^'^'^ 


L  oiu,  isomsic  wnH  oil  or 


ml  by  allului  at  \^  poUanaai.      (BuHng.) 

ifa ty* ttUiirieadii yog,  hat daea  net  Conn  with  it  ion 

lA  1^  Mhble  b  •lAaAoI  than  oil  of  tupeatiBtt.    (WQ&m 


4.  Oil  of  Copaiba. 

Bax.isna.     (iBSi-)     -f-  i'i'VM-  H,  £29;  JT.  Tr.  12,  1,  180. 

Adol.     J.  Pkarm.  15.  OSi  Br.Artk.  30^  311;  JT.  Tr.  SO,  I,  181. 

QntBKB.     Sr.  -Ink  30,  157. 

Buscaxr.     Attm.  Pktrm.  7,  154. 

Sbcmsax  k  Cjutuixs.    y.  I'ianm.  SS,  70;  abetr.  Jmm.  i'Aam. 


1  Uam  of  tvfalhx,  w)ut3a  «za 
I  of  C*|Mi7f(nt.  — 1.  TIh  ImImb 
anilluil  vitk  «nl«r  (SontMins  A  Ckpttune);  ;Kr  k.  (BUncbMV 
%.  A  aolntiM  «f  IM  pa.  WfanM  of  «omuIk  b  100  pta.  alcMbol  of  ip. 
0-S3T  b  ifcokea  ap  with  97-5  pte.,  Mdn-ley  of  op.  gr.  1  33,  ud  130| 
•  —       -.-.-■       ....   ^jj^  after  Btaoiliag  iacollMl 


TiMHpanat,  mIimHom,  noliih  (fdl«Ui-«r«  •Horfiq 
k  gr.  0-»  (ScfcO^Mt;,  J.  &flU,  6, 4»4,  Ador) ;  O  91  (QmIi 
.  mm.  J%um.  107,  S43}  ;  0  &78  *l  -I-r  (Blanofaet)  ;  «-M1 
0-8SS.  {SoaWna  &  Ca|Htaine.)  —  Bailing  (>Qiat :  3-15^  (Blud 
WiliiMM} :  34&— asO*.  (Sonbeinn  A  Capitaino  )  --  Soli'lifio*  si  -1 
ynnljr  ta  iha  rt^mtalQiw  tUte.  (Oeitar.) — Bobttorjr  power.  341  CI 
(SoaMoaa  A  Capiuise.)  —  Expansion  bom  0'  ut  100^  =  0-83132;  & 
100'  to  SOO'  =  0  1(M034.  (ADberjpcr.  J.  J'iarm.  -:>~,  27».)— Hm 
antnuie  oikcr.  lik«  that  of  tbe  laLom  i>««d>iic  ta  aOct.  U  bu  ■  ^  ^ 
Mk  adaa*  atM  iwpareJ  b5  (I)  U«  ahea  Junantd  hj  diMiOMiaB.}  Tailai  Al 
■ad  pMMtMdj  bitlH;    (A*l«,  Getiec)    KenUal  (Blambat)}  mi 


JuttMyilifinni      1.  By  eoiitma>ed  boiiitfj,  the  oil  l>«oaniM  hnw* : 
nUoii.  —  i.  CUarimt  in  wiufciiM  aiaket  it  bol,  colunn  it  yoUovi  ' 
H<1  th«B  gMW.  and  aqiatmtn  wbiie  ciyslallina  Duuaoa.     ('" 
8.  Mim,  ^wly  aJ<l«>i  to  it,  auilcd  witbout  detonation  (Bl 
niMuih-yaUow   to  brvwn-lilwk  d-loor ;    if  tbe  iudina  b« 
nddvd,  b«tlini;  and  fiotbing  take  pluoo  (Qerbor) ;  tbo  — -^ 
.     (SiultM.  B€fl  JaAr*.  S/,  3.  JOO.)  —  4.  It  ex] 
;  iK*ii  in  tbo  cold  (Hbutdieil.  leMtvioi;  a  brown 
a  iba  bot  oil.     (Getbor.)     With  niti-.c  acid  of 
a  Mljr  wImm  k«at«d  (BbiKbct}  ;  aoootdiug  to 
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aridlet  tint  at  the  beginning  of  the  action.  Weaker  nitric  acid  forma 
with  tljB  oil  a  Binal]  quantity  of  yellow  reaiu  pret-ipitablo  by  water. 
(Qcrbci.)  —  5,  OU  of  vUrial  oialcea  it  hot  and  turns  it  red-lirowii. 
(Skiltie.) — With  a  fewdropaof  oil  of  vitriol,  it  becomes  tiot  and  liluckena; 
but  wLeD  dropped  into  a  larger  quantity  of  oil  of  vitriol,  it  forms  a  red- 
broRQ  solution  of  sulphoterebic  acid.  (Oerliordt,  Cvmpt.  rend.  17,  314.) 
—  Tbe  brown  viscid  mixture  gives  off  a  sulphurous  acid  when  heated. 
(Oaber.) 

6.  Viithlufiii-ockloricacid  gcu,h  becomes  Lot  and  coloured  (Blanchet) ; 
it  bocDUieB  blown  and  viscid,  and  on  cooling,  slowly  deposits  solid  bihy- 
dtoolilorata  of  copaiba-oil.  {Snubeiran  &  Capitaioe.) — 7.  It  oxidises 
podijiiton.  (Gerber.)  —  Potassium  immersed  in  the  oil  becomes  coated 
inibm  uioutba  with  a  thick  soapy  mass.  (Gall,  SUi.  Am.  p,  21,  63.)  — 
S.  WhoD  shaken  up  with  aqutoui  potoih  or  toda,  it  becomes  heated, 
uiinirea  a  brown  colour,  and  yields  to  water  n  suiall  quantity  of  reaio, 
whiirli  Joes  not  pre-exist  in  the  oil,  but  is  produced  from  it  by  the  action 

I      if  Ibe  alkali.     (Gerber.)  —  8.  Distilled  with  24  pts.  water  aud  8  pU. 

I      ctloriJe  of  lime,    it  gives  oS  carbonic  ucid  and  forms  chlotoform,  ~~ 

I      ID.  Dietil led  with  hi/fiobromUe  ofjiotash,  it  forms  bromoform.     (Chantard, 

I     Cm^.  rend.  34,  4S5.) 

^^  Cvaiiiniaions.  With  Uydruchloric  acid. — a.  Bikydrodilorale  of 
^Plfffliio-w/,  C'°H'*,2HCI.  CampAre  de  copaKu;  latmurei  copaAu.  (Sonbeiian 
*  ft&nitaine.)     Cklorkydralt  de  eopahu.     (Gerliardt.) 

It  la  prepared  by  passing  dry  hydrochloric  acid  gas  through  do- 
brdnisd  oil  of  copaiba,  separating  the  crystalliue  mass  which  is  deposited 
Isenfrou  on  cooling  from  the  brown  oil,  pressing  it  between  filtering 
p«rw,  mising  its  solution  in  ether  with  alcohol  of  sp,  gr.  0-83,  and 
nthing  the  crystalline  mass  which  separates  with  alcohol.  (Blanchet^) 
—The  ciystols  which  separate  from  the  oil  when  hydrochloric  acid 
>i  pDssed  through  it  ore  recryalaliised  from  alcohol.  (SoubeJran  & 
(^ilaine.) 

Hydrochlorato  of  copaiba-oil  forms  short,  transparent, 
u^lu  priams  [rcsembtiiig  chlorate  of  potash,  according  I 
»VicL  molt  at  "7^.  (Soubciran  &  Cap i toino. )  — They  a 
(Blanchet ;  Souboiran  &  Capitaine),  have  a  faint  camphorou 
tn  uromatic  bitter  taste.    (Gerber,) 


right  rect- 
)  Blanchet), 
:u  inodorous 
i  odour,  and 


57-9b 
8-73 
33'04 


c^H^.auci.. 


The  hydrochlorate  heated  to  140 — 150°  gives  off  a  large  quantity  of 
li^drochluric  acid  gas.  (Soubsiran  Jl^  Capitaine.)  When  sot  on  fire,  it 
bums  with  a  bright  flame.  (Gerber.)  Nitric  acid,  heated  with  it,  gives 
off  nitrogen  gas  [1  Gm.].  (Blanchet.)  OU  of  vitriol  with  aid  of  heat 
<liuolvcs  it,  and  deposits  it  again  iu  the  crystalline  form  on  cooling  ;  at  a 
itronger  heat,  the  solution  gives  off  hydrochloric  acid  gas.  (Blanchet.) 
Uuted  with  tidphide  of  lead,  it  yiuldti  an  oil  having  an  alliaceous  odour. 
Iti  alcoholic  solution  is  precipitated  by  nitrate  of  fitver  t 
_5*ttte    (Blanchet.) 


3^MHXC  Tm  .m  OF 


-  ±  =•- =-  a  7iL£r  sea  :i   sLi  AlenbiL  spftRB^ljnlaUeiikBl 

^.n -ii^il'    -*:.:::  .i-    2  ^iic.       llanrjiet.  >     T^e  alcoholic  lolitiai 

ra:r-e  -r  _-*i  --^.^r^TniL-i.  1  L_.=i  ■■!-  x^.tfa  =n:eiL«  like  boJjun  of  e^ub^ 

;•  7^_z    :   L^  jrr-c*:':  ...::l.Zi^i.  ij  "r^acn^  .-«:raiba-m  with  hTdrocUoBi 
^-^  .      2.    i^'Tvr^    ^-zzs^ill   Ji   siiimna  'jL!iT<ir*xaloa£e  of  eopaihH4 

iki  Oiew^reasi.  ia<i  wiihoat  •rtki 


^.  ■  »i »». 


V"i_-^  ^r: ..?-:-  r  r  '=    :f  ijL-itajini:  «s«i  raa.  and  jidds  a  cob» 

'  :^— ;~^       1  zzrzr  Till  1  z^z'  ii;MLr  zt  aj«irr>diione  acid.    Itgiw 
1  i-rn^-     r    3  i-^'^^-<^i.r*z   1*1.1  ▼^•ia  ioakea   up  inth  valK 

7  1    f  -  -i.'  X  il.=s-  i.— bs   7*1.  rfTfL  i-Li  -vlea  lieauil  with  it,  and  depoca 

s  is  ;^e   dark.     It  diaram 


■*    «. 


-:e    r    E^:a    *•-. 


-.:  1-^    :  It.--::  Li.*  ::-  ii"-*  -ar:  ■::'  ::  Iz  Teddlsh  crvsuli « 


».  • 


.  ..f 


::: :  >fr    •  :.-  *'.  ▼!  :!i  reiiia  combined  widi  iW 
.r^-r  ::-'i   :— i::- cic  :i   .:  "-i-i  i-.-i~:-^     I:  nixes  with  solutiowrf 
•^..  _  :ir  ^..c  x-::^.  .-.^.r*:  *.'....     I:  i!:e<:r:i9  jauiwAtj,  becomiii^  aiit 

i_^^  .--.•:  Ji  i  :  1  "J.  '  ■'  1- ■  '  '*-••  2  L-  T •: -»-r: jjBf,  acccnliar  to  Ss.-te* 
_i  .'■  T"..-  '  !.:•■:  -  c  ?-  r^-  I  r:  1:  iJ"  31ir:i:.::\  and  in  8  pt^<>flkf 
1:  =^  i  ^-i- "  ""£-■— i'M  r*  J":.  5«:i  i;»:ri.  i:  'lisaolves  in  ail  pi»f* 
-.  :--     /"  ■'...'..   .■;:    -     f:  is.:  -   :i  !:■»  zLiz  \  p:.  of  commvn  t'iA 


1     m     Bit 


OiL 


1   ael-ir.     -i**    -  '-*« 


,-  t         > 


a   Tarieiv  of    ropaiba   fcaUan  fr^ 
—  I  ihe  c'll  Si  tlehvJratcJ  wiihcUor.* 


/  - 

«  ■ 

>.  •  k   •  — - 


:-■  r  ---fT^-:::.  c/.r^rlc??  viscid  oil  of  sp.  gr.  Of»I  («^^;] 
.  •  -  ^- ■-■•.--=■  X  Car:-^  ::o  .  WiVius  at  250'.  It  fiincIL-'  IiSf  »** 
ri    :a.V  -   f'rirp   lur.  :l^-  ta^to.  ^  (Pufiscll.)     lioUiorj  I^*^ 
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DeeompotUiaM.  1 .  Becomes  yellowish  when  bailed,  afterwards  brown, 
thick,  tenacious,  and  charred,  (rosselt.)  Chlorine  converts  the  oil,  with 
erolntion  of  hydrochloric  acid,  into  a  yellow  sticky  mass.  The  oil  dis- 
•olvQB  iodine  without  detonation.  —  3.  With  filming  nitric  acid,  it 
detonates  eren  in  the  cold ;  but  nitric  acid  of  sp.  gr.  I'd2  resinises  it  only 
with  aid  of  heat  Dilute  nitric  acid,  heated  with  the  oil,  dissolves  it 
eompletely  after  a  few  days,  giving  off  nitrons  acid,  carbonic  acid,  and 
odier  volatile  acids.  From  the  solution  of  the  oil  in  nitric  acid,  water 
throws  down,  after  evaporation,  a  rcddish-yellow  acid  resin,  sparingly 
lohble  in  hot  water,  easily  soluble  in  alcohol  and  ether,  whilst  a  peculiar 
acid  remains  dissolved,  which,  when  the  solution  is  concentrated  by 
wraporation,  crjrstallises  in  slender,  colourless,  transparent,  laminsB,  easily 
vdnble  in  water,  alcohol,  ether,  and  rock-oil,  inodorous,  having  a  bitter 
tute,  and  a  slight  acid  reaction.  (Posse! t.)  —  4.  The  oil  absorbs  hydny- 
dUorie  «rcM/ ^a«  with  avidity,  turning  brown-red  and  fuming  in  the  air, 
hut  not  depositing  any  crystals  on  cooling. 

The  oil  dissolves  in  all  proportions  in  ether^  less  easily  in  ahsoltttc 
tkokolf  still  less  in  common  alcohol. 


6.  Oil  of  Elemi. 

fcliiHousB.     (1839.)     Phil,  Mag.  J,  18,  184;  Ann.  Pharm.  35,  304. 
I^naLB.     Ann.  Chim,  Phys.   25,  80;  Compt.  rend,  12,  184;  N.  Ann. 

Ckim.  Phys.  27,  88;  abstr.  Ann.  Pharm.  71,  352;  Pharm.  Centralbl. 

1849,  691. 

XiMice  tTelemi. 

&mrce  and  Extraction,  In  elemi-resin,  the  resin  of  Idea  Icicariba, 
"^'jBJid  Icica  heptaphylla.  (Aublct.)  Elerai-resin  is  distilled  with  water, 
jod  the  oil,  which  passes  over  readily  and  floats  on  water,  is  separated 
°t)m  the  watery  distillate,  and  dehydrated  by  agitation  with  chloride  of 
J*lcianu  The  process  yiehls  3 — 5  pts.  oil  from  100  pts.  resin  (Sten- 
Ijouse);  good  elemi-resin  yields  13  p.  c.     (Doville.) 

Properties.  Limpid  and  mobile.  Boils  at  166°  (Stenhouse)  ;  at  174° 
Jnder  0755  met.  pressure.  Sp.  gr.  0*852  at  24°  (Stenhouse) ;  0-849  at 
11'.  (Deville.)  Refracting  powt^r  1-4719  at  \4\  Rotatory  power 
W-S"  to  the  left.  Vapour- density  4*84.  (Deville.)  [Calculation  = 
*'7U4  (p.  245).]  Has  a  rather  pleasant  odour,  like  that  of  elemi-resin, 
**»<!»  sharp  taste.     (Deville,  Stenhouse.) 


20  C 

16  H 

....  120 
....     lo 

....     88-24     .. 
...     11-76     .. 

Stenhouse.       Deville. 

87-83     ....     88-05 

11-71     ....     11-90 

C»H»«  .... 

....  136 

....   100-00     .. 

99-54     ....     99-95 

Decompositions.  Oil  of  elemi  when  set  on  fire  burns,  with  a  bright 
''iliginous  flame.  —  2.  With  iodine,  it  becomes  heated,  gives  off*  iodine- 
J^^pours,  and  solidifles  to  a  thick  red  mass.  —  3.  Nitric  acid  colours  it 
^'owniah  yellow  in  the  cold,  and,  when  heated,  converts  it  into  a  resin, 

▼OL.  XIT.  \3 
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C15.   :>MmK   WITH  OIL  OF  TTRPEIITINE. 


^^tu&nt  ia£  f^rxC-rri:!!  :/  zirne  oxide.  —  4.  OH  of  wkrkd  girei  it 
&  iiir^  ?^i.  r.Oiiiz'  :x  iiii-  r.-jL  Lii  cLlte  it  vh«ii  iiemied.  (Slenhoase.)' 
r.  I:  uii^icnx;  ijPLri»:x.:cjr  ^£  ruL  %s:i  i^  coDreited  into  solid  and  h^mi 
L7cri«=:i-tL£KS£r  l£  *"f*!iii~:-I-  leril^f-.  It  is  not  altered  bypofonaia. 
!tin  ipd'^cnf  fr  S'lUigL  -v^nr  aii  cc  beat,  eonrerts  it  into  a  brown  rail. 


TtC- *-j-i  -  -£"-»-■'.".  C"H"*^H '71  Drr  liTdrc<hloric  acid  gutBpuM^ 
JXT:  :■!  :c  *-.»*aL-.  nn  ?rr?i:=.  ::  r^-  ••rlnj  tept  cp  after  complete  iflUm- 
:•:*!  I  V  TC*.  ■•:  li-r  ;I  *.':»>: r:  4*T  :i5  of  hvdrochloric  acid  gas);  Ik 
f  1  .-*»  .£  iT-iz-:iri.«.r*:  fcr"'£  :^  Iff: :;  e^*r^:rate  in  the  air,  and  thecrjitib 
■^Liri  jkfTikTKU  frr.-xt  iw  i:ti*r:o  f  i:  i  nixtnTe  are  collected.  JkrSk) 
Cojtfitrjfa*  rrrsaj;*.  ::i:-jL!t  '^.v::rA      fDeiille.) 


i'l  C_ 


:i^* 


JT" 


Dcrflle. 

57-37 

8-70 

33-!l3 


i-;- 


IM-O 


100*00 


5     -  'i '  •-    -^•*.'  -•■•'•''  ■  .5--    ■/    £7-«i--'i7.      (Gerbardl.)  —  The  «i 
wiiri  rf-imaii*  L;l:£  kfifr  ib»  j^paraxion  of  the  solid  hydroeUonli 

0:1  ::  ■s-jini  i*  i-ss;.'. ^ : l-e  :=  t^r^ \  sparinglj  soluble  in  weik  ofosW 


7.  Ganltherylene. 

C*H.TTt>      .1544  "       V    S'%    ';i;r?    /"/.w.  10.  358. 


• 


I  -     .1    <i   V :-  T':  r-  ^  ?€x  a    *G  '\dtl  eria    prcaimheM),  to  w 
,  nix;"^i  «r.:^  .'-  ■::  EieiLvI-salicvHc  acid  ^^xii,  255). 


F^iyz'-'i:  :%.  W.-:cr*rr£^"s  oil  is  distilled  with  concentrated aq**' 
p^na^h  ;  tr.e  i:>:  ".".s:o.  c  r.*.?:.nj  ^  f  w^xtJ-spirit,  water,  and  gauUhciifc* 
i#  wji^htxi.  r.rsi  w::u  wAior  ivr-taisir.*:  potash,  then  with  pore  w|*j 
and  tho  undiask  I*-o*i  o:;  is  debv-iraied  with  chloride  of  calciom  «■ 
rectified  over  p^^tjk^sium. 

7S*j<rrirts.  Colourless,  mobile,  lifter  than  water ;  boils  at  IJJj 
Vapimr^densitr  4  95  [bv  calouiaiion.  4  7144  (p.  245)].  Hai  a  »*■ 
acre^^ble  |H*p|H»ry  odour. 


2i^  1' 
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8.  Oil  of  Gk)mart 

DiTiLLB.     (1849.)    i^.  Ann.  Chim,  Phys,  27,  90;  abstr.  Ann,  Fharm. 
71,  354;  Pharm.  Oentr.  1849,  692;  J.  pr.  Chem.  48,  64. 

Bitnera'OeU 

Smtrce  and  Ext^^acUon,  In  gomart  resin,  the  thickened  resinoos  juice 
of  Bunera  gummi/ercL  (X.)  It  is  obtained  by  distilling  the  resin  with 
Vitnr.  The  produce  is  4*7  p.  c.  of  coloured  oil,  which  is  set  aside  with 
solid  hydrate  of  potash,  and  then  rectified  over  potassium. 

Froperiies.  Colourless,  transparent  oil,  smelling  like  turpentine. 
Yapoar-density  =  4-70. 


Deville. 

mean. 

20  C    

..  120 

....     88-24     ... 

....     88-10 

16  H    .... 

....     16 

...     11-76     ... 

...     11-85 

0»H« 

...  136 

....   100-00     ... 

....     99-96 

Combinations,  When  strongly  cooled  and  saturated  with  hydro- 
diloric  acid  gas,  it  yields  silky  needles^  like  those  of  bihydrochlorate  of 
lemon-oil,  and  exhibiting  a  dazzling  whiteness,  after  pressure  betweeu 
Ubdoos  paper. 


20  C    

....  120 

....     57'4     .. 

8-6     .. 

....     34-0     .. 

Deville. 
57-4 

18  H   

....     18 

8-8 

2  CI  

....     71 

33-8 

C»H>«  2HC1  .... 

....  209 

....  1000     .. 

1000 

9.  Oil  of  Hops. 

'aten  &  Chevallier.     (1822.)     J.  Phm-m.  8,  214  and  533. 

I  MTagneb.     J.  pr.  Chem.  58,  351;  Dlngl.  pol,  J.  128,  217;  abstr. 

Ohm.  CentrbL  1853,  249. 
hwoNJiE.     Compt  rend.  38,  309;    iV.  J.  Pharm.  26,  241  and  329; 

W,  22;  InsUt.  1854,  65;  Chem.  Cmfrhl.  1854,  228. 

Hojlfenolf  Essence  de  houblon. 

Source  and  Extraction.  In  hops,  the  female  cones  of  Humuliu 
^^ftpulus  (L.),  and  in  lupulin,  the  dust  contained  therein.  It  is  extracted 
V  ^stilling  lupulin  (Payen  &  Chevallier),  or  fresh  hop-cones  (Wagner) 
^th  water.  The  product  is  2  p.  c.  of  oil  (Payen  &  Chevallier),  0*8  p.  c 
(Wagner),  together  with  valerianic  acid,  which  remains  dissolved  in  the 
**ter.    (Personne.) 

Properties.  Transparent  and  colourless  (Personne)  ;  greenish-yellow 
(j^low  from  old  hops)  (Payen  &  Chevallier);  pale  greenish-yellow  (the  dis- 
^  between  125°  and  225''  is  colourless,  from  225**  to  235**  yellowish)  (Payen  & 
Clievallier).      Sp.    gr.    0-91    (Payen    &    Chevallier);    0  008    at    le*, 
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10,  Ou  of  Juniper-berries. 
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US  &  CjkPiTAiifE.     J.  Pharm.  2fl,  78;  abatr.  Ana.  I'liarm.  34, 

liixut.     Stud,  iiber  atha-.  OeU  Landau,  1830, 

SiEBB.     Wien  Akad.  Ber.  J856;  Ckem.  CnUr.  1856,  60. 

VaekioldrrbterOI.  WaehlmlderbeirreiarTit,  Eiienet  rf?  r/miiire,  Oleum  baccamm 


Souive  and  Extraetlon.  fn  juDiper-1>errica  the  flcalij  ecalee  of  tho 
ftmsle  cones  of  Janiprrvi  coramuJtis  (L.).  —  The  ripe  but  still  green 
berries  are  hmbed  &nd  distilled  with  water  (Aschuff),  with  water  and 
eommoD  salt  (Blanchet),  after  previous  exliaiiiition  with  cold  water. 
(Steer.)  The  oil  thus  obtained  ia  rectified  with  water  (Soubeiraii  & 
Ctpitsine),  or  with  qnicklime,  after  waahlng  with  bhU  water  and  dohy- 
dnted  by  agitation  with  chloride  of  calcium.  (Blauchet.) —  By  reclifi- 
eition  it  yielila  f  oolourieea  oil,  J  of  oil  which  passes  over  ooIuiireJ,  and  a 
anttll  quantity  of  residnal  oil.     (Sonbeiran  &  Capilaine.) 

Unripe  juniper-berriea  yield  by  distillation  a  more  volatile  and  a  less 
Tolitile  oil  ;  the  ripe  berries  only  the  latter.  (Blauohet.)  —  The  yield  of 
oil  ii  only  0-77  p.  0-  (Tromlich,  Sepert.  24,  434),  0  fiS  p.  c.  Martiofl, 
■Xrptrt.  39,  24)  ;  from  tho  ripe  berries  of  first  year's  plants,  0*39  p.  c.  ; 
fhnn  green  ripe  berries,  by  distillation  with  water  and  common  salt,  1'56 
P.C.  (Blanchet) ;  from  ripe  berries  with  water,  0*32  p.  c.  ;  from  fresh 
hemes,  0*46  p.  c, ;  from  unripe  berries,  0'35  p.  c.  (v.  Heea,  Pharm,.  Cfnir. 
IH"!,  380)  ;  from  berries  mixed  with  a  small  quantity  of  water,  coarsely 
bruised  and  exhausted  with  cold  water,  0'75  p.  c.     (Steer.) 

Properties.  Mobile  oiL  (Blanchet.)  Transparent,  and  colourless  to 
•lightly  straw-coloured  (Blanchet,  Mavtius)  ;  greenish  to  brownish -yellow. 
(Zcller.)  Boiling  point  of  the  most  volatile  oil  from  the  unripe  berries, 
MS' ;  of  the  leas  volatile  oil  and  of  that  from  the  ripe  berries,  205° 
(Bluncbet);  of  the  first  distillate,  155°— les-" ;  of  the  last,  155°— 182°. 
(Suubeiran  &.  Capitaine.)  —  Sp.  gr.  0'862— 0*870  (van  Hees,  J'harm. 
CaUi:    1847,380);    0*847 — 0*881    (Souhuiran    St    Capitaine);   0*853 — 

0-b'U  (Zeller)  ;  0*853  (Tnimmidor?)  ;  of  the  muet  tolaHle  oil,  0-839  at  Ih"  (Zeller, 
Blncbetl:  0-856  (Soab«iniD  k  Cipitaide) ;  it  100°  ^  0'S04  (Anbergier,  J.Fharm. 
SI,  17B);  of  tbe  lew  toUtUo  oil,  0*S784  at  25°  (Btancbi-t);  O'SSl  (Soubeirin  & 
Ctptaioe):  of  tlie  freah  oil,  0-920;  of  older  oil,  0-912.  (Mirtiiu.)  — Refmcting 
fawer,  1-475  (Decquorel  &  Cahours,  Compt.  rend.  11,  887);  1'474 
(Deville.  Compl.  rsiul.  11,  887);  1'474  (Doville,  Compt.  rend.  11,  865). 
—  Rotatory  power,  3-521°  to  the  left.  (Souheinm  &  Capitaine,)  — 
Vspour-density  =  4*844  (Soubeiran  &  Capitaine),  by  calculation,  4  714 
(«mp.  p.  2<5).  —  It  has  a  strong  odour  of  juniper,  the  volatile  oil  of  tbe 
Uripe  berries  smells  also  like  fir-needlea  (Martins,  Blanchet)  ;  has  an 
■raomtic  udourand  an  aromatic  resinous  taste.    (TroinnisJurS'.)    Neutral. 


(A«hoff,  Zeller.) 
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_  — ■;.  Z'ltt      1    itt    -."'  u'l    Liv^xizs  janiper-auBphor. 

1  -       -       "      T     "  .      *    '■■       — i-    I:     x::...*e:r   is    ih-?  -Tir  ^Bluicbet*. 

_      .-:.---    -    ~— -        -::--   /i:i---ir-Ta.T:7  .-.r     ZiaCT-ir.  R<peri.  22.  415: 

2  .  ".  i::-  ^r       -1  -  zT-^r.  t-  -^  wi:»7r.  al5.j  %  snaXX  qoaniiirvf 

^.  -  -H  1  ■_  ■ :   "-^ix-i^    ."His         Aj«:i-.r_.      Th- ot!  i*  partly  cnn«rrt-^ 

—        -z.      i:      -J"::^    -r  -.— _j    :  "::-■     -rr— ir-      :..r  -it?   •■Tier  wLkrh  disdU  orer  v.'.k 

-  .   -i-rr:-  7  :.v.  i.:r  -  J     xl  ;:^:3j' pr».-f.«rties  and  lurninj 

-  .    :-.::.  .*   :■  "i-  >' ?     Heac^i  wlih  K^rt'r  to4(i\ 

.-  r-..    .       1    .-1      iz  7^T  5!iiz:h-?r.) — 4.    It    exploiei 

.   .     -ra    7»^  •'.  12.  4>7  :  Tuehen),  elijrktlf 

^•-  .-li.  i  ■.  A  ••/*.  23.  -.00;  :  it  beonnes 

■ —  :       :-:  -  -.;  —   r..,-.    ~   r~z2    -   '.'t^c  Tar«jar$.  and  leavings 

::  r  -  :     :.:--:    "*-  .  :•*  -^"Jr   *  '-^at::.:  M  ar  like  thai  of  the 

~' .:    i--'    _        ■       :    i*:      -•  l^.l  5.  £  .  J  -.-A.  33.  22.>.)  — The 

ir-.-  ■    -:-""■-     1.: --r- >.rr;^   ri*.  ..•i-;-?  v^rj  vivl^cilj  with  ioiline 
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!;  .  —  Li^:    >  "     ^l-     I  ••:■!:    T   A:    ■rzil--?.       Gr.  Williams,  Ch'-ai.  G^xl 
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^:.    :    — ~  ':             •     ■•      ",     :    :.     '-.- ■^-.    l-eocnies   bro»ui*h-nd. 

*:  -;          ■  .  .    :  -  :    .r     7.-.      •.  i"  i  j  ■•■:?. -   -.'.ibaruu^  acid.       Hi>?o.l 

—  -  ■     -    ;   ♦    ■    ■      I  •    'li-i./.  it    a— unic-  i 

._    _     .         I    .  ■  .   -       7  --       !    -r.  ■»!.:'l   i*  not  Jf-invi»'i  bv 

•  —        '      ..             •          ;    :;    *     -M.  it  a-'iin!t»s  .i  hrker 

.•■■.:•■.-  :  •  -     r  ■                  :  ■-    ".      iS'''u)»onin  A   (.'apituind 

—  .         I.       ,    -  •- .         ;                           /".•>".!:    jni  iiially   ii\|K-fiu 
■      •.  -•  :             -       :     —  ::.  !•  s::K-:-l  wi:h  24  jj^  wr.rr. 

.:*-•-  ":_.•"   '.".*r?- ■:;!«•  :■.••'!   wlih  i-triTVt^*a':A*^. 

-,    .            ?   ._     •  ■   '       -    '  1     I  .-'..'.'.:  i  w:;;:    '..^   v'r.M*.  ..;* /•!<■.  :i  y.:'\> 

—  ■         -             '  ...           ■      .         :-.4.  4 "*.'•. 

^-.  •  -'    ■  r.z.  ■-'    ■  V   rr  *   :  j-  i   o  Ma-'t    «::h   water   ut    4«»  .  ai:-J  i» 

-— .  '  .  V  •■-•:■■.  .-  ■-"'  '.•  T  :  : .  .'.iy  :"r  :i  a  I'.iix'.iin*  »if  liviirato  uf  it>U*>i 
\.  '  -■  ."  ■  "-.---..  :• :  ':.!:.■  i  :v  ■'.  "Viiii.j  :1m'  iKTrio-  with  fumnn-B 
s./:.     1:  •. xL  ■  :>  :':.v  j  r  ;  vr:".i-  •  :  i.y  initol  .il  i.f  turpcuiiiio  (p.  2.''«;«. 

2  //.'.■*  :.':  •*.'-.  -  '.  t-r  /A/.- '7l/'...■7l^.  i)/  yu«ip-nVif. 
I  S.:;U*lr'i!i  A  CiT  itair.i-  -  ".:  ■•:*;'»n:|-or  i>  .*:uuratril  with  dry  hvdn<lii«''^ 
:u".il  .r.15' •  »'«     i:  :3l: -'■   i*!..^i.   I'Ciiii*-   i-i'linire-i.  but   •iiH»s«  iiot  m'IjJi^: 

^.y^.jj  *;,;    'jii  .    1*   -.r:::ii    1    w:ih    i-l.:ilk.   thin   mixtni    with  rhlor:!*  ^^ 

*     i«i.    :uid    tV.i'ri  i    :lr.i:j!i    a     i.iixiiiro    «!    animal    chari-tal   »=•* 

irlca**  oil.  I'f  .-p.  j:t.  I  ^^.O  anil  i:f*o- rotatory  iH>wer  =  2StW. 


LAUREL-OIL  PROM   GUIANA.  295 

Soubeiran  &  Capitaine. 

30  C  180     ....     64-99     6531 

26  H 26     ....       9:^8     9-03 

2  CI 71     ....     25-63     25-66 

C»H",HC1  +  CWH«,HC1 277    ....  10000     lOO'OO 

Oil  of  jaDiper  forms  with  \  pt.  absolute  akoJiol  a  clear  solution,  aud 
with  1—  10  pis.  a  turbid  solution  (Zeller);  tho  more  volatile  oil  of  the 
iniripe  berries  dissolves  clearly  in    1    pt.,  with  turbidity  in   a  larger 

?Q«itity  of  absolute  alcohol  ;   the   oil   of  the   ripe  berries  in   8   pts. 
Blaoehet)     It  dissolves  sparingly  in  alcohol  of  sp.  gr.  0*85  (Blanchet)  ; 
vith  turbidity  in  10  to  12  pts.     (Zeller.) 

Id  absolute  ether  it  dissolves  in  all  proportions.     (Blanchet.) 


Appendix  to  OH  of  Juniper-berries. 

Juniper-camphor. 

•Zaubzer.     (1825.)     BepeH.  22,  415. 
XucKNER.     RepeH.  22,  425. 

Obtained  from  oil  of  juniper-berries,  which  had  been  kept  for  6  years 
in  a  half-filled  loosely  stoppered  bottle ;  purified  by  washing  with 
akohol. 

Colourless,  transparent,  rhomboidal  tables  grouped  in  tufts,  heavier 
than  water,  melting  when  heated,  and  volatilising  without  decomposition, 
^lidiiying  in  the  crystalline  form  on  cooling.  Nearly  destitute  of  taste 
3ud  odour.     Neutral.     (Zaubzer,  Buchner.) 

Bums  like  a  volatile  oil.  (Zaubzer.)  When  distilled  with  phos- 
yiioric  acid,  it  behaves  like  turpentine-camphor.     (Buchner.) 

With  200  pts.  of  cold  water,  it  forms  an  incomplete  solution,  which 
Veomes  clear  when  heated,  and  remains  clear  on  cooling.  It  is  but 
dightly  soluble  in  aqueous  amvwnia.  Dissolves  in  acetic  acid  more 
i«ilily  than  in  water.  (Buchner.)  —  From  a  hot  solution  in  alcoliol  of 
<p>  gr.  0*830,  it  separates  on  cooling  in  feathery  crystals  ;  dissolves  more 
ittdily  in  ether.     (Zaubzer.) 


11.  Laurel-oil  of  Guiana. 

Hancock.     (1824.)     Quart,  J,  of  Sc.  75,  47;  N.  Tr.  II,  171;  Br.  Arch. 

13,  291;  J.  Pharm,  10,  547.  —  N,  Edinb.  J.  of  Sc.  3,  48;  Br.  Arch. 

36,  333. 
Brahdes.     iV.  Br,  Arch.  21,  169. 
Stenhousb.     Phil.  Mag.  J.  20,  273;  J.  pr.  Chem.  27,  251;  Mem.  Chem. 

Soc  1,  43:  Fhil.  Afar;.  J.    25,  200;  Ann.  Fharm.  50,   155;  Mem. 

Chem.  Soc.  2,  121. 

Katurai  Oil  of  Laurel  (Hancock)  ;  Ocotea-Ol  (I^wig,  Organ.  Verb.  2,  1027.) 

Source.  In  the  stem  of  a  tree  growing  iu  Spanish  Guiana,  aud 
Wonging  to  the  lauraccous  order  (Hancock),  and  to  the  s^KScies  Ocoten 
(Ckristison),  or  Pinus.     (Stcnhouse.) 


1^.     5»  ^IZTJ'     XT!    JIL     iF    r-'iP53ITI3 


-—   :ii-c:r  J    zi'iii  n?    ::   -zie  -''rn  )i'  "tie  3»e  wax  ihft 


f     . .  .  _^ 


vr.    -Wfir 


-  i-.  :r- —    ■:-.  -■■-■!•■  «"^a    n  :at*  fn.i«;  nue. 


>'t:niii}a=<. 


4-*- 


..    — :» 


1     •! 


?    •    .5- 


.     ]«•  * 


I     _. 


■r  -:  _ij  « 


*•-•?*> 


1=  Iii-\    It  I 


-  '■"  "*. 


i  ■" 


-■  I 


.If 


>  ■  - 


...  .'      -  .  V     ■ 


^ ■  ■»     I  , ■■ 


: .••:  .-;:.?   iii  :.is*.<:le^  [rum'.  » 


ba 


;_: .  .-1    ..::■:  i 


>:er.i-.-w*i. 


:5 


f .    _ 


t* 


i*\:o 


1.  vg 


^1       1    ■  .  ■"•   3  1'*--. 


-•         -I.?.    .  • 

wish 


«    *'«  — 


i: 


OIL  OF   LEMON.  29" 

lanrel-oil  is  inBoloble  in  ti-aUr,  eoluMe  in  alcohol  and  ether. 
A  mJilare  of  I  pt.  oil  and  3  pU.  alcobul  flouts  on  eUior,  altbougb 
Ub  ibe  oil  and  the  aleobol  are  ienrler  tlian  ether.  —  WLen  Ihe  oil  is 
paduiillj  niixeJ  with  reoliSed  spirit  of  wine,  tbe  spirit  floats  for  n  long 
time  on  the  oil  in  spherical  drops. 

GiiioDn   laurel-oil    dissolves   citmphor,   caoalehouf,  pUch,    resin    and 
oSi,  Iwlh/if  and  votatile.     (Hancouk.) 


12.  Oil  of  Lemon. 


BiusaPBK.     (1322.)     Ann.  Chlm.  Pkys.  13,  2C2;  Fogg.  2*,  370j  Ann. 

Pharm.  3,  1 57- 
BoiBSENoT.     J.  Pharm.  15,  325;  Ann.  Chim.  Pkffs.  41,  434;  Jf.  Tr.  20, 

2,  !14. 
DcKXB.     Pogg.  2G,  630;  Ajin.  Pharm.  6,  255;  Ann.    Chim.  Phys.  52, 

105;  Poffg.  29,  129;  .^nn.  Pliarm.  9,  Gl. 
BuNcaiET  A.  Sell.     Ann.  Pharm.  G,  280. 
Ubkent.     Ann.  Chim-  Phyn.  66,  212. 
SocuEiBAN  it  CifiTAiNB.     J.  Pluirm.   26,  I;  N.  Br.  AtiA.  22,  171; 

sbfltr.  Ann.  Pharm.  34,  317. 
DmiLB.     ^nn.  Cftim.  /"Ajw.  70,  81.  —  If.  ^4nn.  Chlm.  Phyt.  25,  80. — 

A".  Ann.  Chim.  Phys.  27,  86;  Ann.   Pharm.  71,  349. 
Ombardt.     Compt.  rend.  17,  314;  N.  Ann.  Chim.  Phys.  14,  113. 
BaiiHELgT.     JV.  Ann.  Chim.  Phys.  37,  223;    38,  44;    39,  5;  40,  36/ 

Ann.  Pharm.  fl8,  346. 
Zkubr.     Stud,  iiber  either.  Oele,  Latulau,  1850. 

Eance  dt  Cilrou  ;  Cilrontn-oel. 

Snurce  and  Erlraetion.  —  In  tlie  rind  of  the  lemon  (Citrus  limonttm). 
Tbe  fresh  rind  is  torn  to  pieces  and  pressed  ;  tbe  oil  which  runa  out  is 
literefj  (Sansaure)  ;  or  the  expressed  oil  is  distilled  ;  or  tlic  fresh  rind  is 
iiitilled  with  water.     (Berthelot.) 

Proper(ie).  Transparent  and  colourless,  or  yellowish  (SauBsnre) ;  pale 
J»1W  or  greenish  yellow  to  dark  yellow  (ZoUer)  ;  after  rectification  with 
■Ut,  it   is    coluiirle«8   at   (irEt,    but    irterwirdg   turni  yellawiah  (Blunohet  !c  Sell) ; 

•lobik  (Saussnre.t  — Sp.  gr.  0-8517  at  22"  (Saussuro)  ;  0-8514  at  IS" 
(Ouibonrt);  0-856  at  25"  (Chanlin);  0700  at  100"  (Aubergier,  J.  Pharm. 
*T,278);  0-852at  14-6(Brii,P<j™.55,381);  0-838  at  0^  (Frankenheim, 
^W' 72,  422);  0-84— 0-8G.  (Zoller.)  —  Rectified  :  0*847  at  22°  (SauB- 
•<i?e),  0-856  at  18°  (Chardiii) ;  0848  (Soubeiran  &  Capitaine)  ;  distilled 
«  S5°  in  vacuo  ;  0'8514  Bt  14'  ;  distilled  at  about  80^  in  vacuo,  0-8506 
UBi"  (Berthelot);  distilled  with  water:  first  diatillato,  0-877;  laBt, 
H53.     (Sonbeiran  k  Capitaine.) 

BoiliDg  point  160" — 170°  (Souboiran  &  Capitaine) ;  1 46°  (Aubergier)  ; 
ITfi-i".  (Brix.)  Distilled  with  water:  6rst  distillate,  167°;  last,  173". 
(Blwchet  &  Sell.)  Expansion  from  0°  to  100"  =  009821  ;  from  0°  to 
13J^  =   0-138068.     (Fronkonheim,    Poffff.   72,  422.)  — Vapour-density 

=  4'73  (Soubeirau  St  Capitaine),  by  calcalntion  4-71  (oomp.  p.  245).  — 
SpBtifio  heat  (water  =  1)  =  0  45.  Latent  heat  of  vapour  (Tsponr  of  water 
•I  lUO*  ^  iVi)  =  63-85.  (Brix.) — Hefracting  power  (waier  =  1-333)  = 
UTS  (Becqucrol  St  A.  Cahoura,  Ccmpt.  rend.  1 1,  867  ;  Pnt/g.  51,  427)  ; 


IW       r^Lm.*:.  .'^-  :"si:.'Axaic  wrrH  oil  ow  rtipm-nsB, 


•r     ..: 


L.    '£    e^n-a.   1  4t«)S.      Z^evilLe.  Cm^pt  roh/.  11,863: 
J..   :^:;;.    --ira^^r-  i-x^r.   ••ri-M    w   the  riAt  (Biot,  ifn. 
•    *  *        '      "^  ..  "*■-'■»    "■•  p«*  *-i:ac    Siafaeiian  1  Capitune); 

— ■•  -  "  ■-^'^~i~    "^  'J^-K.riz  £  TiS'iaiii'*    :  -ilatJled  at  55*  in  tbtm^ 


"^j.iss^m.  DoBUdk  HerBim. 

X-  *.  f. 
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Benhciot. 
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*  *  ~  ->  •-;«—  \r  -j^TTTTs  1— ir-cil:rjr  loi .  ?il  jf  leaoa  mvn  be  regirfed « i 
-  "^^  -  -"TTi  ..:;  -.n-^  -t:  r-c:  >:.L-2iis  2$>-B«ric  vi:h  eodi  other  and  with  sil  of 
'■-■--. -:r.  i. -^'  e-:  A  >-J.  I"  2*  r<e:i*:iTiiL  aacer  th<  iDdviMC  of  hydrackkflc 
-.'— .  :. '  -«-  r-  z  --.  -  .siii'  iiiijA.  irtrrii;  tii  .-nriltfDe,  wfai«.-h  did  noc  prrriovlf  oii 
>::.-:---:  s.  .^ii:  r-i.zr.  I:  i  -:r--ie  :::.■;*;  p^rt  uoaericwicli  oil  of  tnrpnliK, 
.'  ^    ^  T .  -    j*£i.u.ji»  :i  ii^^zifa  1  stjlL  \zaz.'::zt  jf  an  oxygenaicd  oiL    (Gcrkini^ 

•*  ■.-•:  -:  -  .  V  :■.  LT  -•:..;:  ■;—:.-:.:  ac:  i.  nitro^ron,  anJ  Lydropes 
c  ■  -"•  :  '  V  :  -;  -ir->-  .:  xj -  ::.  I:  aljorbs  in  a  wookU"8  r».'li. 
.:     :  i     r  T  :^- :■   i:.?.  Li  t  i*..;.- average.  I  07  ;  after  fuur  weeki. 

i.'  ;  •      ...-."      V  :j_i  1  .~-J^-  -*-  r  ;  ia  ihe  fullowln^  thirty  moDtb^ 
>.-.  -         i  ■     •      1/  ."  :-  ii  1  ~  .1  i?  l^  6  t; i*.  carbv»nic  aciJ,  0()6  nitro^B, 
L'  :       i      :  -  .-  J*:         >-i---.Tf        Iz  contaot   with    ineiuhteU  oxy^ 
>•  •    ■   '.  :     ."  :i.   .?'  .  ':v  vorv  K-n^r  contact   with  the  lir 

•'•'"      -L--.  •    .      'I.  S-':.  i-"..  O"--!  :  J.  r*.  L/t-ut,  60,  254),  it  ac^jaim  i 
Ti:^  ;:    .-i.l?    lz:     i  i  ?.r^  rr^enie?.  —  Lemon-oil  turns  aciii  wkoi 
:^T':<?^'i  :    ::;  i  r  :  :i:t  ':v  :>:J  ..r  in  contact  with  water  ;  the  pectiW 
■:."  JL.t;.-?    :  v^  z::    A s:i i:  f.  V. //"■  J rc^.  40,  273) ;  it  fornix ««t« 
Av  i  iii  1.::.  i-.":i"."- -.L".  r,  Av'.-  re?  a  Jidtirent  ctlonr.  and  yield:*  hj^ 
\  '.'.^:    -    i:  :  -i:.r  i- :  :^-     .:,  wL-io  nc-^in  remains  behind.     (BoistfeiK4.) 
—  -     7   .         :viT  *:-■  i  .,::■:  ;;  :'•••»   f.-.r  ?evoral  hour?:  without  alteraiiofl, 
>:    iT    ■       .  .:   > -•   .?  :     j.^e     3   L virion  and  cir^Kinic  oxide.     Il» 
r  :  .■   'V  :■    ■    r    •  j  r-  :     :  :.:"-!:  wi.on  it  i?  hoate^I  to  36iy  ;  after  beJK 
h.  ■.:    i  :  :  -4  :.    :>  :    -•■ — -N«.»  .  ii  t^xhiMts  a  dextro-rotatory  jniirer  w^ 
r.  *      .  ^:*:  .•  ..•...'  -  J  :    ■-'   -•    -  •'  :•■'  hi::r.  it  rotates  73*  to  the  riL'ht ;  !• 
?•  ■•"  :*  r  -i::  :.   .:r.  •* "'  6    : ^  ;'::o  rij'.it.     Tiie  permanence  of  the  rotatvrT 
p^w-T  ifi:!  ■:*  .iv.i  u  whon  i:  is  hoatod  to  3(X)  .  distingui^fbes^  it  (rm 
ou  i'i  :.iri^' !:::•:■."  :   Lc::.^:  :hi»  i»rc?oniv  of  oil  of  tur]>entine  in  oil  of  lenw" 
in:iv  Ih?  «!■-  tcv;<>i  Nv  tiie  nl:tr:i::'n  nf  the  natatory  p<^wer  by  a  tempentnrv 
of  :U*o  .     { i^crthcllft.)     Lom<>n-«iil.  |ias.*ed  in  the  state  of  vapour  throat 
-  keattvi  |H»n.viaiu  tul'C.  yield?  a  mMi-iiillamiiiable  pas,  tar.  ami  cbiRuii> 
ifui^%  )  —  ;5    Ci»tt«»n.  xitijr.iic-1  with  «»il  of  lemon,  charn  on  ihesnrfK* 
f  chi*»rint  ./(W,  bill  does  nut   take  lire.     (Bi»ttj^.'r. ./.  ;ir.  6Vw.  TX 
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VMS.)  Id  contact  with  20  vols,  water,  it  deculoriaea  bromine  graiiiially 
idded  to  it,  and  foraia  Lyilrubroinic  acid.  The  rectified  oil  absorbs 
S27  8,  Uia  crude  oil,  242-g— 2533  p.  c.  broraiiia.  (Williama,  C/irm.  Gai. 
M3,365;  J.pt:  CA««.  61,  18.)  — 5,  With  Mint,  it  becomes  leated,  and 
gitd  off  hydiiodic  acid,  together  with  violet  and  yellow  vnpours. 
(Oujot,  J.  I'ht/i.  5,  230;  Walcker,  Poffff.  6,  126);  becomas  reddieh, 
yellow-groen,  and  Tiscid.  (Zeller.)  —  0.  With  fuming  nitric  aeitl,  it 
fttxha  strongly,  and  fumis  »brownish-ycl!ow  roein  (HasBe,  Cntl.  Anti. 
17115,  1,  422j  ;  with  ordinary  nitric  acid,  it  assumes  a  slight  brownish 
eolQur,  and  gives  olf  gas  when  heated  (Zeller)  ;  with  alouholio  nitric  acid, 
it  fonns  hydrated  oil  of  lemon.  (Deville.)  With  oil  of  vitriol,  it  turns 
jellavish  bruwn  (Zeller),  and  is  converted,  like  oil  of  turpeutiue,  into 
KnbeQs  and  colupboiie  (pp.  257,279)  (DeviUe)  ;  dropt  into  a  large 
(innutlty  of  oil  of  vitriol,  it  forms  a  red-brown  solation  of  eulphoterebic 
Kill.  (Qerhardt,  Compl.  rend.  ]7,  3U.)  — 8.  When  distilled  with 
mki/drottt  photphi'rie  acid,  it  yields  terebene  and  colopheoe.  (Dorille.) 
Vub  hgdroc/Uoi-ic  acid  gas,  it  turns  brown,  (Thenard,  l^em.  de  la  Soc. 

iAnVLeS,  2,  32),  yellow  i(  bcabMl.  eipuiding  bj  16'6,  p.  c.  and  Incresring  in  wf  iijht  by 

<lp.r.(S*u3aurei,  and  soli'Iifics  to  oryelalline  hydroclilorate  of  lemon-oil 
(Tb^ud),  completely  (Ditmas),  partially  (Blanchet  &  Sell ;  Soubeiron 
i  Csjiitaine,)  Lemon-oil,  distilled  in  vacuo  at  55",  solidifies  partially 
vbon  Bat  united  With  hydrochloric  acid  gas;  that  which  distiU  at  SO", 
«>lidific3  completely.  (Berthclot.)— 10.  Lenion-uil  romaine  unaltered 
•hen  heated  to  100°  for  three  hours  with  auhydrous  boracic  acid.— 
U,  Heated  to  100"  for  30  hours  with  crystallised  tattarie  or  citrit  acid, 
it  rcmalDJ  unaltered,  bnt  when  treated  in  like  manner  with  oxalic  acid, 
it  liecreuses  in  rotatory  power,  and  loges  the  property  of  orystulUaing 
wilb  hydri»chlorio  acid. —  12.  With  potassium,  it  gives  off  a,  small 
ijuatity  of  hydrogen  in  the  cold,  more  when  heated.  — Tba  oil,  which  in 

UBrbf  coloured  brovu,  ceu»  tu  be  dcccaipused  afrer  re|ie>t«d  distillUioa  over 
(MMium,  iiu)  iicqiiiret  >  very  s|;ree:ibteodour.~- 13.  When  left  in  contact  with 
ifdrate  of  potaiih,  it  deposits  brown  flocks,  which  settle  upon  the  solid 
potMh.  The  oil  thus  treated  does  not  turn  brown,  but  acquirer  a 
itron^er  and  more  agreeable  odour.  (Gerhardt.)  —  H.  Distilled  with 
S|it>.  chill  i-h  of  lime  and  24  pts.  water,  it  yields  chloroform.  (Chaulard, 
ffwBlut.  raid,  34,  485;  J.  pr:  Chcm.  SG,  238.)  Distilled  with  hypo- 
lnvmiJt  oj  limt  and  water,  it  yields  bromoform.  (Chautard,  Compt,  rettd- 
31,  485  ;  J.  pr.  Chan-.  56,  238.)  —  16.  The  rotatory  power  of  lemon-oil 
nil  ie  diminished  by  twenty  hoars  heating  to  100"  with  chloride  of  tine. 
(Berilielot.)  —  17-  With  a  strong  solution  of  hibasic  acetate  qf  lead,  it 
romis  a  slight  yellow  precipiute.  (Schiudler,  N.  Br.  Arch.  41,  140.) 
—  IB.  It  is  not  altered  by  nitroprussidc  of  copper.     (Heppe,  N.  Br.  Arch. 

ea,  57.) 

Combinations.  1.  With  Water.  Uydraled  Oil  of  Lemon  ;  Hydrattof 
iiman-oil.  —  Isomeric  ami  identical  with  turpentine-camphor,  —  It  is 
[inxluc^d  by  mixing  4  pts.  of  commercial  oil  of  lemon,  3  pts.  of  alcohol 
"'  Bp.  gr.  0-85,  and  1  pt.  of  commercial  nitric  acid,  leaving  the  mixture 
to  stand  for  4  weeks,  then  collecting  the  losulting  crystals  and  purifying 
llisni  iu  the  manner  as  those  of  turpentine- camphor.     (DeviUe.) 

2.  With  Hydrochloric  Acid,  a.  MonohydrochloraU  of  Lemon-oil. 
(Derillc)  C"H",HCI.  Appears  to  bo  frequently  present  in  small 
inanlity  in  the  portion  of  lemon-oil  which  remains  liquid  after  saturation 
■ilh  hydrochloric  acid  gas  (liquid  lcioou-«uiplio( ;  Soubeifan  &  Cayil^eV 
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■  -'  I.--;.:    .    ^:      ..-.-^-^.vL    .  .     ■'  !'«:i. -i   veil  c»M,  if 
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7  .-     -■::.-.     :    ■■"  ■    -..  -    "■-    ■   .■-  ':-  — *        J  'i ".Lf.    — '  *i-t  1  jort  *»<  ta< 
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_r- ....-  .         ?  J-:  :--  :r-:     :r?t:«-     .:>.i    vrrj    iiicrh    flatten^i 

vi:--        -r.:  -:"-        --'■  ••    :-"   i'-      ^1-?--^::  .a!  4-3    . BlaErhot  Jk  Sf!I'. 

T.:    --          Z     -             -  ?•  -J-  :  T   !,:.:;    >  /!:.fe*   iii   lue  cry^ulline 

/  -^     :   :  .     -.J        '^.    -  .•      — ^-      :  r-  :  7  :Lo  t::-  ?:  j  .iri  U'ltroen  30 

-- ■    -         •_...-         ■.:  •       -.- .    .:  i'-T  .:•  '  ::.!^-i:i>«n.     (Hlaochot  & 

<.";__:■       ....  -          :    -     i:    .'•■:       r.:a:.ohet    i    Soil);    14?'. 

.           -.     i  "       ■    '.      «.'!•::••  iilv  iikactivo.     (S.nU'init 
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^■^tile  oil  (Sfinssnre) ;  an  oil  wliich  sotiitiSes  again  at  20''  (Blaocbet  & 
^Hl),  tuid  rlistila  partially  witliont  deci>mpo«itiun.  (S:iusBitro.)  When 
^Hiokly  beated  above  1 00",  it  distils  for  the  most  part  uudecom  posed,  the 
^^ptiUste  being  merelj  covered  with  a  trace  o(  oil ;  wlieo  it  is  moderately 
^■ited  to  SO^GO",  part  of  it  sublimes  in  large  laniiote,  nhilst  the  roat 
^Hftils  over  as  a  limpid  oil,  coutaining  hydrocliloric  acid  and  still  holdiog 
^MBtals  in  solution.  (Saussure.)  —  2.  When  set  q»  fire,  it  bums  leas 
^HSlj  than  artificial  camphor.  (Sansenrc.)  —  3.  By  distillation  with 
^^Hkt,  it  yields  a  watery  liquid  having  an  acid  reaction.  (Blanchet  & 
^^BL)  —  4.  Chlnrint  gat  acts  uj>on  fused  bihydrochl orate  of  lemon-oil, 
^^■tiaUy  converting  it  after  a  while,  with  cvolutiou  of  hydrochloric  acid, 
^^■0  ohlorinnted  bitiydrochl orate  of  lemon'oil.  If  this  compound  be  gently 
^^bted  to  remove  free  chloriue  and  hydrocblorio  acid,  an  oil  is  obtaineil, 
^HpsUting  of  9  At.  hydTOchlorate  of  chloroeiireiiaie  and  1  At.  hyJtv- 
^m^aU  of  eitrmr  =  9(C"H'*C1',2HC1)  -|-  C»H",2HC1.  (Laurent.)  — 
^^K'WIth  fuming  nitric  acid,  the  compound  frotha  up  slightly,  and  dis- 
^^mM  in  it  after  14  days  (Saussure) ;  ordinary  nitric  Eicid  does  not  attack 
^^nn  the  cold,  bat  decomposes  it  completely  when  heated,  giving  off 
^^■rons  acid.  (Blanchet  &  Sell.) —  6.  Oil  of  vitriol  poured  upon  the 
^^fcpouud,  eliminates  hydroubloric  acid  giis.  (Sauasura.)  —  7.  Gently 
^^Ptted  with  potassiiini,  it  yields  colourless  oil  of  lemon,  and  by  continued 
^^Hing  with  it  at  a  higher  temperature,  it  yields  citrene.  (Deville.)  — 
^KWhen  treated  with  pot<ah,  it  given  off  part  of  its  hydrochloric  acid, 
^^B  is  converted  into  an  oil  from  which  no  further  quantity  of  acid  con 
^K  oxtmcted  by  polaeh.  (Blanchet  &  Sell.)  —  9.  Heated  with  lime  m 
^^Wyfo,  it  yields  citrene.  (Saussure  and  others,)  —  10.  It  is  decomposed 
^^tnitrale  of  silver  and  mercurte  nitrate,  even  in  the  cold;  but  not  by 
^Kate  of  hiad,  even  with  the  aid  of  heat.     (Blanchet  ii.  Sell.) 

^^B  CombinaltMu.  Bihydrochlorat''  of  lemon-oil  is  iuBoluble  in  waltr, 
^■nble  at  14'  in  d'SS  pts  of  alcohol  of  sp.  gr.  0  806  (Saussure),  soluble  in 
^^br  (Blanchet  Sl  Sell),  in  oil  of  lemon.  (Saussure.)  The  atcobolio 
^^Hntion  dep<i8its  slender  laminsi  when  mixed  with  water,  and  yields 
^Hpilar  crystals  by  spontaneous  evaporation  (Saussure) ;  it  likewise 
^^bomjtoses  {>artialty  when  evaporating.     (Soubeiran  &  Capitaine.) 

^H  e.  Liquid  Lemon-camphiir.  HydrocMorale  qf  Citrylfne.  (SoHbeiran  &. 
^Kitaitie.)     Hyd'fichloFaU  ^  Citryl.     (Dlimuliet  &  Sell.)     The   compound    which 

^^ttiwns  liquid  after  the  saturation  of  lemon  oil  with  hydrochloric  acid 
^^b     The  liquid  ia  cooled  to  —  10°,  to  separate  the  solid  bibydrochlorata 
^^keb  remains  dissolved,  and  filtered  through  chulk  and  animal  charcoal 
^■remove  colouring  matter  and  free  hydroohlurlc  acid.     (Soubeiran  & 
^Bcitaine.)     Volatile  oil  (  Blanchet  &  Sell) ;    without  rotatory  power, 
^^bibeiran  &  Capitaine.)    1 1  gives  np  hydrochloric  acid  when  its  alcoholic 
^Hntion  is  precipitated  by  water,  or  when  it  is  filtered  through  chalk  and 
^Bnrcoal.     (Soubeiran  &  Capitaine,)      By  saturation  with  dry  hydro- 
chloric acid  gas,  it  is  completely  converted  into  a  white  crystallme  mass, 
wbieb,  when  dissolved  in  hot  alcohol,  does  not  yield  any  crystals  on 
eouliiig,  but  a  heavy  oil  and  a  specifically  lighter  acid,  which  remains 
dissolved  in  the  alcohol,  a  few  crystals  of  biliydrochlorale  of  lemon-oil 
likewise  floating  in  the  liquid.     (Blanchot  &  Sell.) 

B  pliosp/torw,  and  then   rosinises  quickly  on 
1  Emoill  (jusntitjr  of  phasphDmi,  it  fonni  au  oil  imsUini 
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wi:::, :;:  :ji  •. /  -"  -.  sr..i  :?  '?  «:  i^TiisV.y  'itxvmpo^cJ  in  a  red -hot  crucible. 

-.    iica:o ;  ^*  ::*.. ::  .     .-  ::<  '    ir  ■  .*  -ri  j.  it  i::vosi  i»ri'  nitrous  aciil  wiik»al 
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;».  With    ..'"*:..•.,'.  i:  Lmi^  a  r-:  i  s-.-liiiiiin  having;  a  |ioculiar  an>nutif 

i>m  whii'li  wa:or  ^l:pa^alt^  a  n:s:n  insolal^lo  in  water  and  hvdro- 

J,  and  not  mcltiiic  at  IKH}  .       B<ii;»$enot.) 


Combivotioni.  Lemon -cnmphor  ia  insoluble  in  eold,  bnt  dissolves, 
binilaiitly  In  boiling  wa(er. — The  solatlon  solidifies  in  a  cryattiUine  maas 
jLcooling  (Buiesenot);  it  is  iriilescent.  (Berthelot.) 
Tj  It  dons  not  absorb  hydrochloric  add  gat,  but  diasulvea  in  hgdrocMorit 
i.  —  Tlie  solution  becomes  turbid  when  beated  above  100^,  but  clear 
an  cooling.  (Boieeenot.)  —  It  disGolvea  in  acetic  add.  aJroAoZ,  and 
8  insoluble  in  pnre  oil  of  lemon,  but  soluble  in  tbe  old  oil  containing 
acid.  (Boiseenot.)  Tbe  alcobolic  solution  partially  solidifies  on 
pling  in  tbe  cryBtalline  form  (Blancbet  &  Sell),  gelatinous  (Berthelot). 


PrssURE.     (1820.)     Ann.  Chim.  Phgi.  13,  865. 
lAKCUET  &  Sell.     Ann.  Pkarm.  G,  286. 

Ann.   Chim.  Phg».   52,  406;  I'ogg.  29,  129;  Ann.  Pharm.  9, 

Wbeihan  &  Capitaine.     J.   Phaiitt.  26,  1;  X.  Br.  Areh.  22,  171; 
I  abstr.  Jnn.  P/iarm.  8t,  318, 

ILLE.     X.  Ann.  Chim.  Pfiyi.  27,  86. 


}  Preparation.     1.  Bihydrocblorat«  of  citron-oil  ia  distilled  tbree  times 
r  lime,  and  tbe  oil  whicb  passes  over  each  time  is  redistilled  six  times 

r  baryta.       (Uamas.)  —  SsosBnre  iltBlilled  it  over  5  pts.  of  lime  between  51° 

60°-  — 2.  Bibydrochlorate  of  lemon-oil  is  first  distilled  by  itself  to 
lore  part  of  the  hydrochloric  acid,  then  passed  in  the  state  of  vapour 
t  lime  heated  to  \&lf  (Soubeimn  &  CapitaineV  and  tbe  yellow  oil 
pch  passes  over  is  rectilied  over  recently  ignited  lime,  and  finally  over 
Iftssium.  (Blanchct  St  Sell.)  —  Fused  bibydrochlorate  of  lemon-oil  is 
itilleil  over  potassium,  and  tbe  oil  which  pae:<es  over  ia  collected. 
leville) 


I  Pivpertia.  Transparent  and  colourless.  (Blancbet  &  Sell ;  Dumas.) 
i  gr.  0'8569  (Blancbet  &  Sell);  0-847.  (Soubeiran  &  Capitaine.) — 
*^ing  point  165°.  (Blaachet  &  Sell ;  Soubeiran  &  Capitaine.)  — 
,»oar-denBity  4-891  (Cahoura,  Ann.  Chim.  Phy*.  70,  101);  473 
mbeiran  &  Capitaine);  by  cnlnilation  =  4-71  {p.  24ri).  —  Optically  in- 
ITO.  (Soubeiran  &.  Capitaine.)  — Smclle  like  oil  of  lemon  (Dumas) ; 
I  agreeably  (Soubeiran  &  Capitaine) ;  aromatic,  like  hydrochlorate  of 
Q-oil.     (Blancbet  &  Sell. 
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K  Willi  hydrochloric  aetd  gat  it  becomes  coloured,  without  producin 
Mtats  (Sauesure),  forming  a  liquid  and  a  solid  liydrochlomtc,     (Sot 
a  &  Capitaine.) 
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-p«M.->ii  ij  £f^   ""ir  li'iTi'i  IriSMc-eispIior  orer  lime,  mod  collfidiiif 

P'rr'^'^rj.     Sz.   ZT    -I  >v     B^i^^r  T»".rx   16S\  grmdoallj  ruinate 
IT3'.  *i'i  Irii-s-j:^  1.  --:I.  irfi  Tt--':!*.    Vij-:  .r-Jeiisity  =  5-03.    Optiolly 


15.  Oil  of  Lime. 

DrvA&       l>oeL      7vr^:.  J",  f.":  J  pr.  CKfm.  4,  434. 
VoHL     3".  £  '.  -1-2*.  T4.  1*:  i'assr.  C*fw.  Cm/r.  1853,  318. 


5  .»T?f  ffl«i  rrr-.-rv:%.     Iz  tb*   riis!  of  the  lime  (CUrui  ImeUa). 
—  Tbe  rloi*  ire  i^-t^  i^i  rrsssel  or  ilftilled  with  water. 


es.     Likf  ci!  cf  IeB-:-:u 
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With  a  riii-re  •;!   v.-  t  :>'     •  r-.-r-iM  acd  oiV  o/"  viirinf^  it  becomei 
strc'C^rlv  Lea:e:.  iz  I  :  m?  line::  c  :ij:L  C~H*0-'.     (Vobl.) 


16.  Oil  of  Mandarin. 

Lm.     (Iv^/iT.^     r,-w:  f.  rrtii.   43.  J>04;  7.  />r.  Chem.  75.  187;  .V.  / 
Ph^irm.  So,  ol:  /.i*:*:.  1>:>7.  oi^S. 

Sourc-' «!«'/  Frir^cii-^H.  In  peculiar  colls  of  the  rind  of  CUnu  H^ 
radia  ««rwt<  an»l  »« v-^rlv-^/.  TLo  rinds  are  pressed,  after  their  sar^ 
has  Won  laconitod.  and  the  oil  which  runs  out  is  filtered. 

r/M/vr/ic*.     Palo  voUoprish  :  after  rectification,  colourless,  dear,  uJ 

m(d»ile.     Sp.    cr.  OvvVJ  at    10   :    0  >517  at  12".     Boiling  iwint  178^ 

Has  an  agreeable  o*iour.  different  from  the  oils  of  lemon  and  oranp»»  ■■■ 

ot  niipleasant  uste,  like  that  of  oranire  oil.     Rotatory  |K)W«r  SS^y  •• 

■^ght. 


OIL  OF  ORANGE   PEEL. 
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C»H>« 136    ....  10000    
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DeeompoiUions.  L  With  cold  nitinc  acid,  it  assumes  a  faint  yellow 
eoloury  and  is  decomposed  by  hat  nitric  acid,  with  evolution  of  nitrous 
acidy  the  mixture^  on  addition  of  water,  depositing  a  nearly  solid  mass. 
—  2.  With  cold  oil  of  vitriolf  it  turns  red,  but  is  decolorised  again  when 
mixed  with  water ;  hot  oil  of  vitriol  chars  it,  and  gives  off  sulphurous 
n^,  —  3.  With  hydrochloric  acid,  it  turns  brown  forming  solid  bihydro- 
ehloiate  of  mandarin-oil. 

Ccmbinaiion9.  I.  WUh  Water.  Mandarin  oil,  left  in  contact  with 
alcoholic  nitric  acid,  forms  a  crystalline  mass,  which  is  probably  hydrated 
mandarin-oiL 

2.  WUh  Hydrochloric  Acid.  —  Bihydrochlorate  of  Afandarin-oU.  The 
oil  is  saturated  with  dry  hydrochloric  acid  gas,  or  shaken  up  with  strong 
hydrochloric  acid,  and  the  crystalline  mass  which  separates  from  the 
brown  liquid  after  a  few  days,  is  collected,  pressed  between  filtering 
paper  and  dried. 

Small,  solid,  transparent  laminsB,  which  melt  when  heated,  volatilise 
without  decomposition,  have  a  peculiar  odour,  and  are  insoluble  in  water 
but  soluble  in  alcohol  and  ether. 

Mandarin-oil  is  insoluble  in  water,  to  which,  however,  it  imparts  its 
odour. 

It  dissolves  in  10  pts.  of  alcohol,  also  in  ether  and  in  glacial  acetic 
add,  and  in  every  proportion  of  bisulphide  of  carbon. 

It  dissolves  iodine,  bromine,  phosphorus,  sulphur,  oils,  both  Jixed  nnd 
wolatiU,  wax,  and  resins.     (Luca.) 


17,  Oil  of  Orange-peel. 

Oaubius.     Adversaria.  30. 

SouBEiRAN  &  Capitaine.     /.  Fhartti.  26,  65. 

ZxLLKR.     Stud,  iiber.  other  OeU,     Landau,  1 850. 

Euenee  d'orange^  Orangemchalenoly  Pomeranzenschalen&l. 

Source  and  Extraction.  In  orange-peel,  the  rind  of  Citi'us  Auran- 
tinm  (L.).  —  The  lacerated  rind  is  pressed  or  distilled  with  water,  or  the 
expressed  oil  is  distilled  with  water. 

Properties.  Pale  yellow  to  greenish  yellow,  mobile.  (Lewis,  Zeller.) 
Sp.gr.  0.888  (Lewis),  0835 -— 0-837  (Soubeiran  &  Capitaine);  0-83  — 
0-85  j  of  older  oil,  0-88  (Zeller).  Boiling  point  180^  Vapour- density 
4'69.  (Soubeiran  &  Capitaine.)  Calculation =4*714  (p.  245).  Solidities 
ptrtiallT  wheo  cooled.  {Bizio,  Bruf/n.  Giom.  19,  .'^60.)  Rotatory  power  125*59^ 
—  127*43'  right.     It  has  an  agreeable  odour.     Neutral.     (Zeller.) 

VOL.    XIV.  "T 
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!»   —  itr«t 1 


cmQt  luiUe^  ToUtile  doti^  •olaUe  m  mter  aad  alesM^  a*^  iniHrii^ 
tmi  TiMi4  ui  bnwiL  <GHbiw.)  With  ipdme,  it  giT^  dT  jJbiii 
led  Tapons  with   great  Tioleaee,  tsniag  veUiih  ydloir4na*%  al 

jellov,  girai  off  gai  wkea  lifiilaii,  and  ii  eoBTotied  iato  m  htitlli  Mb 
—  4.  OH  </  riiriol  eoloan  it  dark  reddiih  tbIWw4»uw, —  5.  Mini 
vith  aa  eqaal  qaantitr  <^  fti^Mc  occfofe  of  lead^  it  yieldi  aa  tnm^ 
jellov  |HMpitaie,  taraing  red  ia  aa  lM»ar,  alad  fcnmaiiBf  l^tar  ttm  • 
(Sduadler,  X.  Br.  ArdL  41, 140.) 


Co«&iMlMjL  WUk  H^dnMone  And,—  1.  Mmmk^nmUmk ^ 
Ormmge^pMUU.  Tho  poitaoa  which  wiiai  fiqaid  when  Iha  «l  b 
atantad  with  hjdrocUoffic   add  gaa.      (Soabcina   it  OqalaiML)- 


2.  Bik^rg€khimle  of  o»aay»ygrf  otf  O'H'HXI*.     MW  A^AvdUMf 


Hfdw^Ummit  ^  Btmtndme^  Tha  pOfftiOB 
ies  whea  the  oil  is  aataiatcd  with  h  jdroeUorie  acid  gnL  Id  <r» 
talliae  fers  aad  odoar  it  tmtMkm  iMhTdrodbloiate  of  ie»oa  oil,  lUli 
at  5Qr.    fiae  no  rotatoij  powa^     (SoaheiiaB  4  O^taiaa.) 


»C >-  IfO    _    57-S 57-» 

18  H_  _     18     ...      8-6     8-61 

2  CI _     ...     n      ..     SS-9     ...-     33-44 

C*H^2Ha 209     ...  100-0    100*00 

It  ^eoomposes  as  euilr  as  bib jdrochlonte  of  kmoa-oiL    (Soobdnn  &  Gifibin) 


Oil  of  orauge-peel  dbssoWes  in  nhtofute  aleokol,  and  with  tubiditf  ■ 
7  —  10  pis  of  alcohol  of  sp.  gr.  0*85.     (Zeller.) 


18.  Oil  of  China  Orange. 

VoLKEL.     (1840.)     Jna.  Pkarm.  39,  120;  Rfpni.  80  164. 
A/ifeUmemil. 

Souret  and  Ext¥\icii*jm,  In  the  rind  of  Citrus  aHramtimm  itmetiiit.  Il 
18  obtained  by  pretting  the  fresh  lacerated  rind  or  distilliDg  it  wM 
water. 

Vsikd. 
20  C    120  88-24     88-38 

16  H   16    ....     11-76    11-74 

C»H>» 186    ....  100-00    100-12 


OIL   OF   PEPI'ER. 


19.  Oil  of  Parsley. 

Bawio  &  WEtnMANK.     (1841.)     Poy-j.  40,  53;  abatr.  Rqm-t.  70,  Ifi.l. 
Stud,  iibfi:  atker.  Oele;   Landau,  1850. 
PtIeniHmol,  Enettct  de  prrtil.  Oleum  pelronflini. 

I  Source  ami  Ext ractioji.     In  parsley-aeoilfl,  the  fruit  of  A)iium  pttro- 
>.  —  The   bruised  seede  are  distilled  with   water,  and  the  more 
tile  oil  which  first  passes  over  is  collected.     At  the  Hame  time  there 
ver  a   teas  volatile  oil,   which   solidifies    to    ifirsley-camjihor. 
i  Wieditiann,  inf.)     The  watery  distillate  must  be  kept  for  some 
B  in  the  cold,  in  order  to  obtain  the  oil   uhich  then  only  separates 
(Schutz,  RfpeH.  15,  275.) 

f  Propfriia.     Greenish  yellow  oil  j  after  recti  fioa  lion,  colourless,  trans- 
mt,  and  mobile      The  crude  oil   boils  above  210",  the  rectified  oil 
JO"  and  170".     (LiVwig  &  Wiedi.iann.)     It  solidifies  between 
ind   a^      Sp.  gr.    1  015  — 1141.      (Zoller.)      Smells  like  parsley. 

g  A  Wiediuann.)     Neutral.     (Zcller.) 

LSwigft 
WeidmiDii. 

20  C     120     ....      B8'21      ...  .      88-04 

16  U    16  1176     U'SS 

C*H" 136    ...    10000     9992 

iDfcompotitions.  1.  The  crude  oil  thickens  by  boiling,  finally 
nnming  resinous,  and  when  distilled  per  «<*  or  with  water,  is  reBoIr»l 
I  liquid  oil  which  passes  over  and  camphor  which  remains  behind, 
wig  &  Weidnnann.)  —  2.  Indiiie  dissolves  slowly  in  the  heateil  oil, 
■  a  it  brown-red.  (Flaschoff,  Sr.  Arch.  83,  225.)  It  detonates 
e,  giving  off  yellow  and  violet  vaponre,  and  ii  converted  into  a 
red-brown  resin.  (Winkler,  H^frt.  32,  271.)— 3.  ^Urie  acid 
tan  it  yellow  or  brown,  and  resinises  it  (Zcller) ;  forms  inalTO  and 
Tic  acids.  (Scheele,  Opase.  2,  206.)  Oil  ofv'driol  oolonrs  it  violet  to 
[  red,  withont  thickening  it  (Zellei) ;  the  solution  mixed  with  water 
)aits  resin,  (Bley.)  It  absorbs  hydrochloric  aeid  gat,  with  rise  of 
Derstare,  and  turmi  brown.  (Liiwig  &  Weiduaon.) 
Oil  of  parsley  dissolves  in  2'5  pta.  alcohol  of  sp.  gr.  0'8o.     (Zellcr.) 


20.  Oil  of  Pepper. 


Tasehenbuck,  l«22,  81. 
■„ ».     J.  Chim.  -mid.  11,  308;  InstU.  97;  J.  pr.  Chei. 
BBKiRAN  St  Capitaink.     J.    FAarm.   26,  75;  alistr.  j 


k  PJiffol,  Bttence  de  fioivrr.  Oleum  yiperii. 

wee  and  E^itmction      In  black  pepper,  the  unripe  berries,  and 
e  pepper,  the  seed  of  Piper  ninrum,  (L.)     Bruised  black  peppei 


Slled  with  wnler ;   and  the  nil 


hich  passes  over  is  reclifiod  with 
X  1 
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salt-water,  and  dehydrated  by  agitation  with  ehloride  of  oaMon.  (8oi- 
beiran  &  Capitaine.)  Black  pepper  yields  I'lT^  white  pef^per,  tSM  p.  e. 
oir  oil.     (Lecann.) 

Properties.  Limpid  and  mobile.  Sp.  gr.  0*993  (Lqcm);  0*864. 
Boiling  point  167'5%  ultimately  rising  to  170^.  VaponrHieMt j  s 
4*74.  Calculated  4*714  (p.  245).  (Soabeiran  k  Capitaine.)  Hat  a 
smell  of  pepper  and  a  mild  taste.     (Lucae.) 

Damas. 

20  V. 120    ....    88-23    87"9 

16  H    16     ....     11-77     U«7 


C»HW 136    ....  100-00     99-6 

DecomposUions.  1 .  By  a  few  drops  of  oil  of  viirMj  it  is  heated  aal 
blackened ;  hot  when  dropt  into  a  large  quantity  of  oil  of  vitriely  il 
forms  a  red  brown  solution  of  sulphoterebic  acid.  ((Serfaardt,  Gm^ 
rejui.  17,  314.)  — 2.  When  saturated  with  dry  hfdroMorie  aad  ^t,  il 
turns  brown,  and  forms  hydrochlorate  of  pepper-oiL  (Sonbana  4t 
Capitaine.)  —  3  When  set  aside  or  heated  with  poiamium,  it  aeqaim 
an  odour  recalling  that  of  pepper  and  of  lemons.  (Gerbardt^  C^syt 
rend,  17,  316 ;  N.  Ann.  Chim.  Pht/s.  14,  114.) 

Combinations,  With  Hydrochloric  Acid,  HydroMarate  t^  PeppeMtSL 
—  The  oil  is  completely  saturated  with  dry  hydrochloric  acid  ga%  aal 
filtered  through  charcoal,  which  is  completely  corered  with  a  lajer  d 
chalk.  Colourless  liquid,  containing  62*69  p.  o.  C,  8*80  H,Mid  28**51  CI, 
and  therefore  approximating  in  composition  to  the  formula  C*H**,2HCL 
(Soubeiran  k  Capitaine.) 


21.  Pepper-oil  from  Long  Pepper. 

DuLONO.     J,  Pharm.  IJ,  59;  N,  Tr.  Jl,  1,  104. 

In  long  pepper,  the  monospermic-berry-carrying  flower-ttalki  rf 
Chnviea  Roxhurghii  and  Ch,  oficinarvm.  (Dulong  )  They  are  hiwmi 
and  distilled  with  water.  —  Limpid,  lighter  than  water,  with  aa  M» 
pleasant  odour  and  sharp  taste. 


22.  Oil  of  Feucedanum  Oreoselinum. 

ScHNEDEUMANN  &  WiNCKLER.     Ann.  Pharm,  51,  336. 

Source  and  Extraction,     By  distilling  the  fresh  herb  of 
Oreoselinum  with  water. 

Properties.     Has  a  strong  aromatic  odour  like  that  of  jvniptf.   ^ 
gr.  0-840,  and  boiling  point  163^ 


HVDROCARtiON    FROM   OIL  OK  CHAMOMILE.  3U9 

Svhucdermann  &  WiuckUr. 


CH"  ......  130      ..    100  UU     1011-20     9U-29 

a  the  Gnt  poition  ottiie  diitillatei  t  the  lair. 

'  CoiiUimaiiona  With  Uydi-dchhrie  Add.  Tlie  first  jwrtioii  of  the  iJis- 
Uate  alwve-nientioned  absorbs  bydrochlnric  acid  gas  atiiiudantly,  aod  is 
Mreby  converted  into  a  compouud  analogous  to  monohydroobl orate  of 
irpeiitine-oil  (p.  2(J5).  The  oil  eooled  to  0°  is  Bflturated  with  hy<lro- 
Uoric  ticid  gas;  the  resin  which  sepiLrutes  is  removed,  aii'I  the  oil  is 
liftken  up  with  soda'Solution,  distilled  with  water,  and  dried  ovor 
^oride  of  calcioiD. 

Colourless  liijuid,  gradually  turning  brown.     Ligbter  tbau  water; 
"s  at  about  19U°;  smells  like  turpeDttue. 

Schiiederninnii  It 
20  C laOH     .,..      Ii9  U       .  .....     69-64 


205     20-86 


C*H''.HCI  172-5 


23.  Hydrocarbon  ftoni  Oil  of  Chamomile. 

jEOARiiT.  (1848)  C-mtpt.  rend.  26,  225;  .V.  J.  Pharm.  U.  52; 
A'.  Ann.  Ckim.  Phy».  24,  flff;  J.  pr.  Ckm.  45,  321;  Ana.  Phuim. 
67,  235. 

Oil  of  cliaraoiiiile  obtained  by  distilling  tbe  Sowers  of  Anlli^rui» 
'  Vm,  ia  a  niinmre  of  a  non-oxygenated  oil  with  nngclio  aldehyde  and  a 
Uqnantity  of  angelic  acid  (x,  4i;i),  When  it  is  heated  in  a  retort  with 
reriMd  hydrate  of  potasb,  and  tbe  oil  which  passes  over  is  rectified 
r  potassium,  angelate  uf  [lotaah  remains  behind  IvaeWj  naoUtA  bj  tiean  of 
*~k  IE  ■  liiglier  [eni{>eriiture  into  ucetate  and  pru[iiiinite  of  patub  (ChioiEH,  N.Aim, 
S.  PhSt.m,K26:  J.  pr.Chem.(,\.2\\  :  Aim.  Phatm.  96.  2m.   al id  an  oil   is 

hined,  baring  an  agreeable  odour  of  lemons,  boiling  at  1T5',  and  oon- 
Ung  87'8  p.  c.  C  and  11-8  H,  therefore  isomeric  with  oil  uf  turpentine, 
tt  oil  does  not  form  with  oil  of  vitriol  a  compound  analogous  to  suljiho- 
--■  'o  acid  {p.  188),  but  it  unites  with  chloride  of  oaWium,  forming 
8  vhich  are  decomposed  by  water.  The  same  oil  is  obtained  by 
blling  oil  of  chamomile  with  alcoholic  potash,  mixing  the  alcoholic 
nllate  with  water,  and  syphoning  ofl'  tbe  oil  which  separates 
whwdt.)  Jr  6  1 

Crude  oil  of  climiioniilR  i*  blue  (Dehne,  Crrll.  chen.  J.  3,  25  )  Zetlcr),  grrenith, 

*  -lictiU  to  I  betwern  1B0°  and  190°,  Ibe  remsitiing  |  paHin;  over  helween  l<JO'  nnd 

i  the  latter  portion  nrntuni  :fi-06  p.  p.  C.   Il)-(i7  H,  and  13-27  O.     (GerWdl  1 

^tn»k    flowen  jleld  0-31  p.c  oil  (Hagen),  0047  (Leoanu);    the    dry   Ronrera. 

"  -^.  e.  (Lccanu),  Oei  p.  c.  (Its^en);  and  tlie  wnter  wUich  pusun  over  contains  in 

.  BiMMic,  hntyric,  laleriaiilc,  and  perlwpi  propionic  acid.     (Wunder,  J.pr  Chm 

1, 499 ;  HkoU,  /.  pr.  Chtm.  62,  :t  1 7.) 


NATURAL  OILS,   ISOMERIC   WITH   OIL  OF   TfRrESTlSE. 


24.  Oil  of  Savin. 


{ 


DvMAs.      (1835,)      J.   Cinm.   mid.    II,  307;    Ann.    Pk 

J.  pr.  Chem,  4,  435. 
Ladrent.     Jim.  Scient.  10,  127, 
Zeller.     Stud,  iibet-  aihrr.  Otle;  Landau,  i850. 

Sadeiaumlil,  Sevmiauiitiil,  SaUnadl :  EHtncr  de  Sabine,  Olrm 

Source  and  Exlrnclion.  In  the  leaves,  yiMng  branchea,  and  Iwifi  uf 
Juniptrtu  saHna  {£.).  They  are  cut  to  [licces  while  fresh,  aii<l  dittiilcd 
with  water. 

Proptrlira.  Pale  to  dark  reddish  yellow  (Zeller);  limpiil  *Itcf 
lerliScation.  (Dumua.)  Sji.  gr.  0  89  —  0-94  (Zeller.)  Bolts  at  lif 
—  161^.  (Dumas.)  Smells  and  tastes  like  the  leaves  aud  breachM  tf 
tlie  planL     Neutral.     (Zeller.) 


.   lOO-OO    100-3 


Deeompoiilitmt.  1.  When  it  is  mixed  with  ^  vol.  water,  and  tntmim 
i»  gradually  added  to  it,  the  oil  becomes  hented,  destroys  the  colevi  «f 
the  bromine,  till  tf<5  pta.  of  bromine  have  been  added  Ut  lOOpta.  of  tb 
crude  oil,  or  21 1'3  pte.  bromiDe  to  100  pts.  of  ibe  rectified  oil,  ud  b 
converted  into  a  colourless  aromatic  oil.  (Williams,  Chen.  Gat.  3C3, 
865;  J.  pr.  C/iem.  61,  SO.)  —  2.  With  iodine,  it  becotnee  *ery  mroBglf 
heated,  detonatee,  gives  off  yellow  and  violet-red  vaponrs,  and  fi>m»  i 
red-brown  resiuoiis  mass,  haviag  the  consistence  of  honey  (FloncbiA 
Ji,:  Arch.  33,  225;  WJnckler,  Si^pfrt  32,  271  ;  Zellcr),  aud  an  nnpy 
reumatic  odour.  (Winckler.)  Iodine  dissoWes,  with  ns«>  of  ti.iDp«r»' 
ture,  in  an  equal  quantity  of  oil  of  savin,  forming  a  red-brewv  lolBtiai 


which,  when  distilled  to  dryness,  gives  off  a  large  quantity  of  lirdiMfii 
acid,  and  yields  a  distillate  conaleting  of  a  brown  oil,  »u<l  finamr  oft 
balsam,  which  sinks   to  the  bottom,   while  chareoni    remaiita  Wliiri 


(Guyot,  ,;.  Phyt.  S,  230.)  —  3.  With  nitric  acid,  it  gives  off  gai 
vioteuce,  becomes  hot,  aud  assumes  a  leddish-yellow  to  hrowtim-nlltf 
colour.  —  4.  Witli  oil  of  vitriol,  it  turns  yellowish  red  (HesMi,  SftUt^l 
mixed  with  an  equal  quautity  of  oil  of  vitriol,  and  distilled  with  byiblii 
of  potash,  it  yields  4  p.  c.  of  an  oil  smelling  like  thyme.  (Wm^lK. 
Rrptrt  1)2,  320) — 3-  With  biehromatt  of  poUiA  and  ail  r/ mtrki  * 
u^umes  a  pale  brownish  colour.  (Zeller.)  —  6.  Diatilled  with  S4  |*» 
of  water  and  8  pte.  of  rhloiide  of  Htm,  it  gives  off  carlionto  mad  m 
effervescence,  and  yields  chiorofortH.  —  7.  By  distillation  wi^  " 
biwuHf  of  litnt,  it  yields  bromofonn.    (Chautard,  Comi>t.  rend.  84, 

Camhination*.  Oil  of  savin  dissolves  in  all  proportions  of 
tilooKol;  clearly  in  2  pte.  alcohol  of  sp.  gr.  OSS;  with  op«tlew«ti«e  i 
or  more.     (Zeller.) 


:i 


25.  Thymene. 

DovERi.     N.  Ann.  CUm.  Phya.  20,  174. 

I-*LLEMANi)E.     (1853.)     Compt.  rend.  37,  433;  J.  pr.Vhm..  60,   433; 

N.  Ann.    diim.  PbyH.   49,   155;   abetr.  Am.  Phai-m.  101,    ll!l; 

102,  119. 
IStenhoubb.     Ann.  Pliai-m.  98,  a08. 

First  obsfltred  by  Doveri ;  obtsined  pure  by  Lalleinand. 

Sonitx  and  Exhraetion.  Id  volatile  oil  nf  tbynie.  It  foTins,  together 
with  cymene,  the  mora  volatile  part  of  tliat  oil.     (Lallemand.) 

Pi-epnralion.  The  portion  of  oil  of  tbymc  wliich  paraea  over  on 
fractional  iliatillatioo  bctK-cen  166°  ami  18.5°,  is  repeatedly  rectified  over 
caustic  potasli,  then  per  »?,  whereupon  thymeno  passes  over  from  IGO"  to 
165",  and  cymene  at  ITS"'  The  proceas  does  not,  however,  afford  a 
complete  separation  of  the  cymene,  which  has  hitherto  not  been  attained. 
(Lallemand.) 

Propertiei.  Colourless  oil,  having  an  agreeable  odour  of  tliyme, 
boiling  at  160°  — 16^°,  and  of  sp.  gr.  0-8G8  at  30°.  It  dellects  polarised 
light  to  the  left,  but  leas  strongly  after  repeated  rectificaliou  over  caustic 
potash.     (Lallcniand.) 

IldiMoIves  in  ot/ q/'wt(Wo?,  with  rise  of  temperature,  and  yields  by 
distillation  the  same  preducts  tm  oil  of  turpentine. 

It  absorba  bi/droc/iloric  acid  gai,  with  slight  rise  of  temperature,  and 
forms  a  compound  which  remains  liquid  at  —  S0°,  and,  after  purilicntion 
«rith  chalk  and  animal  charcoal,  contains  20  p.  c,  chlorine.  (Lalle- 
maud.) 


Doicii  abUmed  by  )be  rrBctianiil  di&ti)lstioii  of  oil  uf  tliyme,  a  product  boiling 
betmen  178°  >nd  180°,  which  conUined  on  the  ncrage  Sb  S  p.  c.  carbon,  10-9 
^jdrogen.  and  3'3  aiygen.  but  bid  a  vapour-den silj  =  B'.tl-I,  whence  he  rrgardtd  it 
a  ■  Diiiture  of  a  hydroearban  with  thymol.  This  lubstance  wa>  icarcely  sttncktd  b; 
anbydmui  pbonphoric  acid,  merely  becoming  atigbtly  healed,  and  arter  two  distillations 
Iherewilh.  >till  contained  B6  p.  c.  C,  ir4  H.  and  36  O.  It  absorbed  hydrocbloric 
■cid  gal  with  aiidity,  becoming  ciilonred  and  heated,  and  yielding,  after  the  eiceia  of 
ibjdrochloric  acid  had  been  driven  out  by  a  itrcam  of  dry  carbonic  add.  a  tbin  red- 
brown  liijuid,  which  had  an  agreeable  odour  of  camphor,  solidified  nhile  immerEed  in  a 
(tidiDg  mixture,  and  in  which  crystals  made  their  appearance  after  the  lapce  of  a 

From  ttie  volatile  oil  of  the  seedi  of  Plychutia  Ajaitan,  Steohouae  obtained  by 
rncCioanl  diatillitian,  dehydration  with  chloride  of  calcium  of  (he  portion  which  paaaed 
over  below  \TW,  distilialioa  over  caustic  potash,  treitmrnC  nitb  lodium,  and  rcrtiBca- 
tion,  a  colourleaa  strongly  refracting  oil,  having  a  |>ungent,  aromatic  odnur,  different 
from  that  of  oil  of  thyme,  of  Bp.  gr.  0-854  at  12°,  and  boiling  at  172".  It  formed  with 
hydrochloric  acid  gas.  a  brown,  tbin  liquid.  It  mntHins  88*24  p.  c.  C,  and  I|-S  H, 
■nd  ia  tberefoie  C°°H'°  (and  perhaps  identical  nitb  Lallemand's  thymene,  Kr.) 
According  to   llainei.  it  is  C^W,  therefore  cymene  (^Nn.  Pharm.  98,  315).     See 


»«184. 
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Deville.      (1811.)     N.  Awi.  Cfiim.  Phys.  3,  134  ;  J.  pr.  Ottm.  MS,  _ 
E.    Koi'i'.      Compf.    chim.    181(1,    145;    iibatr.    Vompt.    rend.    24,   <li 
A'.  J.  Pharm.  11,425- 

Source.     Id  balsam  of  tolu. 

Prepai-nthii .  4  pte.  of  tolu-bulsam  are  distilled  with  3  pts-  of  wi 
and  the  distillate  is  repeatedly  cohuliated,  Tbo  uil  which  passei  vn 
a  mixture  of  benzoic  ocict,  ainnainein  (siii,  283),  and  tulene,  whti^  ;• 
over  whpn  the  crude  oil  \a  heated  for  some  time  to  160'*,  and  maj 
ubtained  pure  by  frequent  rectification  over  hydrate  of  potash  (conun 

a  suffiL-ienI  qiuotiCj  of  water  to  kcpp   it   in  the  liquid   itatr)  and    Colleetinx 

portion  which  first  ^es  over  (the  latter  portion  wbich  diiliit 
180°  contains  84  ao  p  c,  carbon,  1183  hydrogen,  and  3-27  eXT 
(De^ille.) 

Frtipertiea.  Colourless  mobile  oil,  boiling  from  154°  to  190"  (Kn 
at  170°  (DaviUe),  andofap,gr.0  8.^8,  (Kopp,)  It  has  a  sharp,  poni 
peppery  taste,  and  smells  tike  elemi-resin,  ififrereDt  from  toln-bali 
(Kopp.)     Vapour- density  somewhat  below  5'71  (Uevillo)  (bj  olial 

ilU;   toe  f»^-Hh.) 

Deiillc.  Kopp. 

20  C 120  ii-lA     8S'6D     ,.       88-40 

16H     -,    -     16       -     11-77     IIM     ....     ll-4> 

CH"  136     .-.,  100*00     99-93     ,„.     99-ta 

Accurtliug  to  Deiille,  it  i)  C^H"  (cilculUion  8^9  p.  c.  C,  tl'll  H).  < 
igna  better  with  the  analraia,  but  Qot  nitb  ihe  boiling  |ioinl. 

Id  vessels  containing  air,  it  becomes  continually  thicker,  witJ 
oolnnring,  and  is  finally  converted  into  a  soft  oxidised  Teein,  conUii 
75  2  p.  c.  cnrbon,     (I^pp.) 


27.  Valerene  or  Bonieene. 

Oerhardt  a  Cauocbs.     (1841.)     .V.  Ann.  C'im.  Phyt.  1,  S2. 
pRLonzE      Compt.   rend.   11,  363  ;  abstr,  J.   Pharm.    Hi,  845;  /. 

ChfTn.  22,  379  ;  Ann.  Pharm.  40,  326. 
GiiiiiiABUT.     A'.  Ann.  Oiim.  Phy».  7, 275  ;  Ann.  Pharm.  45, 39  ;  at 

Compl.  rimd.  14,  832  ;  J.  pr.  Chtm.  27,  124. 
JkanjkaK.     Compt.   rend.    42,    85T  ;  /ntlit.    1856,    176  ;  J,  pr,  O 

09  204  ;  Ann.  Pharm.  101,  94  ;  Ohm.  CmtralU.  1858,  47S. 
PIKRLOT,     A^.  Ann.  Chm.  Phyt.  56,  291. 

The  non-oxycenaled  constituent  of  volatile  oil  of  valerian, 
Uomi-ene,  and  Pierlot's  ^''n1e^ene,  i^,  according  to  Gurhanlt, 
with  the  hydrocarbon  of  the  catnphur-oil  osaniined  by  Pelouxe, 
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tbe  b^rocarboR  wbicb  tbut  cbemiHt  obtained  from  borneol  by  tbe  actiau 
of  anhyilroua  pbospborlo  ncM  ;  acworditig  t«  Jeaojean,  it  ib  identiuul  with 
Uie  Lydrocarbon  of  madder  fusel-oil.  The  idendtj  of  tbeu  budirs  being 
doubtful,  wp  gliall  in  tbe  following  distiiigaith  aa  TalBrene  the  hjdrouu'bon  from  oil  □? 
Taleriiin,  as  borneetiB  that  from  oil  of  camphor,  and  at  msdder-bornFCDe  that  from 
uuHlder  fuHl-oii.     (Kr.) 

A.  Vahrejif  from  Oil  of  Valirian.  —  Oil  of  valerian  obtained  by  dis- 
tillation with  water,  the  root  of  Valfriaita  off.  \a  a  mixturi!  of  valerianic 
kcid,  valerol  (li,  396),  valerene  fbomeone,  according  to  Gerhardt),  and 
bomeol,  grailually  formed  therefrom  by  tba  action  of  the  air.  If  tbe 
portion  whieh  paaeeK  over  Brat  in  the  Actional  distillation  be  reeti6e<l 
over  fuaed  liyarate  oF  potneh,  whereby  tbe  valerol  is  converted  into 
valerate  of  potash,  a.  mixture  of  borneol  and  valerene  is  obtained,  from 
which  the  borneol  may  be  entirely  removed  by  repeated  fractional 
distillation,  the  product  which  passes  over  Hrst  being  each  time  collected 
apart.  (Gerhardt.)  —  Oil  of  valerian  is  a  mixture  of  5  pta,  valerianic 
■eid,  25  pta.  valerene  and  70  pts.  valerol,  wbicb  last  (different  from 
Oerhardt's  valerol)  contains  -^^  water,  ^J^  resin,  and  -J-|  valerian -cam  pb  or, 
or  ia  re-aolved  into  theM  constituenta  by  distillation.  Valerian-oil  when 
distilled  gives  off  between  ISO''  and  200°  an  acid  yellow  oil  which,  when 
rectified  over  fused  hydrate  of  potash,  yields  valerene  below  200^  while 
valerate  of  poliisb  and  Pierlot's  valerol  remain  in  the  residue.     (Pierlot.) 

rrupeiiiet  if  ValeFtne.  Colourless  oil,  boiling  at  J  60°  under  a  pressure 
of  0-76  mot.  Vapour-density  460  (by  calculation  =  l'7m.  p  i*-"-)-  Lighter 
tbau  water.  Smells  like  oil  of  turpentine,  but  more  agreeably.  (Ger- 
hardt, Pierlot.) 


Deeompositiojit.  1.  It  ia  not  converted  into  camphor  by  dry  oxi/gen. 
—  S.  In  contaot  with  excess  of  bromine,  it  gives  off  bydrobromio  acid, 
and  hecumes  yellow  and  viscid.  —  3.  It  absorbs  hyHrodiloiic  adtd  gaa 
and  becomes  crystalline.  ^4.  Nitric  add  docs  not  80t  upon  it  ill  the 
cold,  but  attaclcs  it  violently  when  heated.  If  the  valerene  is  free  from  hor- 
DBol,  no  mmmon  camphor  ia  produced,  though  Gerhnrdt  formerlj  obtained  this  sub- 
lUnce  bj  the  action  of  nitric  acid  from  valerene  containing;  borneol,  and  Bupjiooed  Chat 
H  w»i  produced  from  the  bomeol.  —  5.  It  is  not  altered  by  melting  hydraU  of 
potath,  but  when  aet  aside  for  some  time  with  potash-ley  and  then  dis- 
tilled, it  is  converted,  wholly  or  partially,  into  bomeol,  especially  iu 
presence  of  alcohol.     (Gerhardt.) 

B,  Bomfeiiefrtm  the  Camphor-oil  of  Drj/abtlaiufpeCamphora.  —  The 
younger  stems  of  tbe  camphor-tree  [Drgalml'irioits  Camphora),  which 
^rows  in  Borneo  and  Sumatra,  contain  oil  of  camphor,  which  exudes  from 
incisions  made  in  them,  whereas  the  older  stems  are  destitute  of  oil,  but 
Mntaiu  borneol  in  their  cavities  (PelouKe;  com  p.  alto  Martins,  Ann. 
Pharm.  27,  63 ;  Blanebet  &  Sell,  Ann.  Pharm.  6,  302),  In  the  natural 
Mate,  it  contains  a  reein  in  solution,  from  which  it  may  be  freed  by  dis- 
tillation.    (Pelouce.) 

Oil,  of  lower  specific  gravity  than  water,  l>oiling  at  IfiS'',  having  au 
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odour  of  turpentine -oil,  and  isomeric  therewith.  Rotatory  power  %■  >' 
to  the  left.  {Compt.  rend.  1 1,  37I-)  It  absorbs  oxygen  gu  with  srtiliiT. 
and  is  thereby  converted  into  C*'H"0*,  viibuat  fonnlug  imrbaoie  »di 

(Pelonze.)  Peljuc  tloti  not  sate  that  he  obuineJ  cmnuion  cuit|ihiir  in  rtb  mum. 
tlioagh  Gerhsnit   {N.  Ann.    Chlm.  Phyi.   7.   28:2),  Bttribula  tki*  MaMmal  Id  hM, 

KrO  —  It  absorbs  as  mach  hydrochloric  acid  as  oil  of  turpentiuti 
(Pelonxe,  Compt.   rend.  II,  367  ;  abstr.  ^nn.  /'harm.  40,  326.) 

Cimphor.oil  from  Laurta  eamphara.  HarCiiu  {Ann.  PAmrm.  37,  B3>  mnniri 
camphor-oil  iinponrd  (rom  China,  which.  aceordin|>  to  bii  Uler  lUtenient*  (.V.  MrfiH. 
I,  S4l),  ITU  obluned  from  i^anu  campAard.  Ai  tliii  tree  ;tclds  cookbmi  ouDpluit, 
but  not  borneol,  the  cawphor-cnl  obuined  from  it  wat  probahlj  Jifleteit  from  >hw  4 
the  Druabalanopi  aintpkara  ezamined  by  PdoBte,  which  is  aaociatal  wilh  bomBl; 
and  it  is  doubtful  whether  the  cainphor  disaolred  in  the  caiaphor-oii  uhlrti  Mtrliv 
BiaoiiDed  was  common  camphor,  or  bomeol  (■■  supposed  \>j  Gerhardt.  ti.  A»t.  Ckim. 
Phyi.  7,  eS4),  lince,  in  183S,  the  distiDctiTe  chancten  of  the  two  kiiidi  of  amf^ 
were  not  known  «i(Ji  ceruioty.  Commercial,  dark  wine-;cl1ow  canphar-oil.  of  tf. 
gr.  0'94S,  is  ■  miiture  which  dcpoails  a  large  qaniitilf  of  camphor  hj  tnaXat  • 
spontaneous  eiaporstioii.  When  tubjecled  to  fractianal  distillation,  it  1e«tn,  sftfr  | 
has  passed  over,  a  reiidue  which  contains  a  larger  quantJCy  of  camphor  and  solidlfas  <■ 
eooling,  while  the  distillale,  on  being  redistilled  tiU  fi,  has  passed  over,  fields  mtiU 
camphor-oil  Tree  from  camphor.  This  oil  is  traD>pa:reat,  coloailesi,  atronglj  refrnoafc 
mobile,  smells  like  camphor  and  cajepat-oil,  and  hoi  a  dmdtT  of  abuat  O'Sl.  U 
contains  S2'(I3  p.  c.  C,  11-3S  M,  aiiri  GGS  O,  and  according  to  Martina  is  C*H<H>. 

Rectified  camphor-oil  eiaporated  in  a  watch-glass  Icain  min  but  nn  ouBphsT.  It 
does  not  appear  to  take  op  oxygen,  but  absorbs  dry  hydrochloric  acid  gat,  with  iIk  tt 
temperature,  forming  a  wai-jellow  liquid,  which  fopiea  from  eiceaa  of  hydroeUatC 
acid,  and  when  cooled  to  —  8  .  solidiiiei  to  a  soft  bntler,  without  depofiliQf  oyMk 
When  dry  chlorine  gas  is  passed  through  the  rectified  oil,  it  assamea  ■  trunent  nkj- 
red  colour,  giies  off  hydrochloric  acid,  and  forms,  afler  washing  with  water,  m  m 
■imilar  to  that  produced  by  hydrocblarlc  acid- 
Rectified  camphor-oil  (pmbably  thst  of  Martios.  Kr.)  is  C^H'^O,  mod  a  oranrtl 
into  camphor  by  nitric  acid.     ( Sf acfarlane,  Ann.  Fharm.  31,  JZ.) 

In  light  yellow  camphor-oil  of  unknown  origin,  which  yiolded  no  mmpbur  vk* 
disIiUed  alone,  and  only  traces  when  distilled  wilh  water.  Holder  (/.  p.  Ctm.  W, 
106;  AHtt.  Pharm.  31.  71]  fonnd,  after  drying  orer  chloride  of  calciom,  WW  f-i. 
C,  10-84  H,  and  8'!5  O,  and  accordingly  regarded  it  as  Bmiitare  of  oommoaiHMki 
and  a  non-oiygcnated  oil,  C*H". 


C.  Madder  Bomeene/rom  Madder  Ftuel-oU. —The  fusel-oit  e 
in  the  alcohol  prodoced  by  tbo  fermentation  of  m udders D?tii 
liqnid  products  when  diatrlled  at  temperutnrea  rUing  to  23(1  ,  i 
hij^faer  temperatures  I icvo- rotatory  bomeol  sublimes.  From  iIk' 
fay  digestion  with  caustic  potash,  then  with  chloride  of  chIciu 
repeated  fractional  distillation,  a  liquid  may  be  sepamted  wlii<.')i 
1G0',  contains  88  23  p.  c.  C,  nod  11-81  H.  tins  a  vapour-den^ily  ' 
and    is    probably    therefore    homoone    C"H'*,       (Jeanje»n  i  - 

rotatory  bomeol  from  madder  fosel-oil  yields  by  dislilUtion  wiiL , 

drous  phosphoric  acid,  a  hydrocarbon  emellini;  lile  nil  of  bergarant  auiii 
of  lemon  (Jeanjeau),  wbicli,  according  to  Gerhardt'e  stat«inent<  {p.  SUf 
filiould  be  identical  with  miiddcr  borceene. 


Appendix  to  Vaiertve. 

1.  CrudtOUafraterian.    ConstitncDtt  (pp.  312,  313.)    Accardiaf  tttb  I 
(older)  stAlcmentA  of  Kraus,  it  is  an  oxide  of  oil  of  tiir]ientiiie€^ll''0- 
accordiuj;  to  Ettting  {Ann,  /'harm.  l\  4(t)  it  ia  a  mixturt^  of  oxyjr-*^ 
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■and  noD-oxygcnatetl  oil,  —  AocoriliDK  to  Hnmnlt  (JV.J.  Phnrm.  12,  9fl), 
the  oil  dnes  not  exist  in  Iho  root  retuLy-formeil,  inosmncb  as  ether  does 
not  extract  auy  of  it,  but  is  produced  from  the  root  by  the  action  of 
water.  The  eame  view  is  maintained  by  Honchanlat,  but  Pierlot  con- 
siders it  erroneous. 


PropeHiet  of  tlie  crude  oil.  —  Mobile  oH,  of  pale  yellow,  or  greenieh  to 
yellowieh  brown  colour.  (Trommsdorff,  A'.  2^',  18,  1,  3.)  The  root  of 
the  plant  growiDg  in  woods  yields  a  green  oil,  that  which  grows  in 
narslicB  a  yellow  oil.  (Pierlot.)  Hoots  a.  year  old  yield  1  82  p  o.  of  oil 
(Bley.  E<-ptrl.  48,  84).  Sp.  gr.  O'OO  to  0-9G  (Zeller) ;  0936  at  10^ 
(Pierlut.)  It  does  not  solidify  at  —40°,  but  at  —  15°  it  deposits  white 
Boclts  of  valerianic  acid.  (Ficrlot.)  Its  odour  is  fresh  ana  agreeable, 
strong  aud  pungent,  like  camphor,  It  is  neutral,  either  in  the  fresh  or  in 
the  rectilied  state  (Gerbordt)  ;  acid  (Zeller,  Pierlot.  and  others).  It  is 
resolved  iDto  its  constituents  by  distillation,  as  described  at  page  313. 

Oil  of  valerian  resinisee  when  exposed  to  the  air,  acquiring  an  un- 
pleasant o<lQur.  and  forming  valerian! o  acid,  in  consequence  of  its  contain- 
ing vtilerol.  (Gerhardt.)  After  the  ready-formed  valerianic  acid  in  the 
valerian-oil  has  been  removed,  it  is  not  possible  by  any  means  to  obtain 
an  additional  quantity  of  that  acid  from  the  oil.  —  When  oil  of  vnlerian 
is  exposed  to  the  air,  the  greater  part  of  the  non- oxygenated  oil,  of  the 
valerianic  acid,  and  of  the  water  escapes,  and  the  oxygenated  oil  becomes 
resinised,  (Pierlot.)  —  It  dissolves  iodine  with  evolution  of  heat,  giving 
off  a  small  quantity  of  greyish  yellow  vapours,  and  acquiring  a  dark  red- 
brown  colour.  (Zeller.)  —  With  ^  pt.  of  nitric  aeid  at  24°,  it  tunis 
violet  (Bonastre,  ■/.  Phaim,  12,  6G);  blue,  afterwards  yellow,  acquires  a 
viscid  consistence  ^Rochleder),  and  fomiB  oxalic  acid.  (Bonastre.) 
Aecording  to  Rochleder,  it  does  not  form  oxalic  acid,  but  ou  distilling  the 
mixture,  it  gives  off  nitrous  acid,  and  forms  commou  camphor  preolpitable 
f  water,  a  volatile  substance  which  attacks  the  eyes  strongly,  a  less 
;  body  which  reddens  potnsh-lcy,  and  a  iiied  yellow  resin.  — 
P'ten  oil  of  valerian  is  heated  with  nitrio  acid,  a  blue  resin  is  formed, 
l^vivr  than  water,  insoluble  in  alcohol  and  in  potasb<ley,  and  similar  to 
fet  wbioh  exists  in  the  root  ready- fo rmi  d.  (PierloL) 
LWith  oilofvitriai,  it  turns  dark  brown-red  to  violet;  with  bidhromaU 
tfKi(a(A  and  oil  of  tiiriot,  gree^'ah.  iZeWer,  Studien  uber  other.  Oele, 
jpdau,  1850.)  Oil  of  valerian  treated  with  potash-ley,  yields  a  r^sin 
'^  a  neotral  oil  which  forms  common  camphor  with  nitric  acid.  (Rooh- 
r,  ^nn.  Fliarm.  44,  1.)  It  does  not  form  any  compound  with  caustic 
r  soda.  (Pierlot.) 
^Oil  of  valerian  dissolves  in  an  equal  quantity  of  alcohol  of  sp,  gr.  0'85, 
n  every  proportion  of  absolute  alcohol.     (Zeller.) 


28.  Xanthozylene. 


WBOUSK.      (1858)      Fharjn.   J.    Trniu.    17.    1,0;    Ann.   Pliarm.    104, 
i  236;  J.  pr.  Cliem.  73,  179;  Chem.  Cenira/fil.  1858,  237. 

^  SoKroe  and  ExlraeUon.     In  the  seed  of  Spanish  pepper  {Xantluixyttim 
,  Dee.}.  —  The  bruised  seeds  arc  dismied  with  water  ;  th«  oil. 


^^ 
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mixed  nith  solid  xanthox^lia,  is  oullect«(i  and  coaled,  the  aciiar^tcJ 
xuntboxyliQ  is  removed  by  fituution,  and  tlie  Ail  is  deiiydnto'l  ohb 
cliloride  of  calcium  aud  rectified  over  poUsh,  tlien  orer  potaasiain. 

PrrtpcrtM.     Cotourlese,  etrongly  refracting.     Bulla  »t  168°.    Baiu 
agreeably  aromatic  and  persistent  odour. 


C*Ui» 136 


Xantbuxylene   foTniu    a    Iii|uii}   cuiu|H)itDd    with    hydroclilurlc 

(Stenhouse.) 


Appendix  to  OLlt  homfic  with  OH  of  TurpeHtU*. 
(OU  of   Woniueed  ajid  its  Fioducti  of  Dttamporititm.) 

Oil  of  Wormseed. 

Trdmmsdobff.     (1819.)     Jf.  Tr.  3.  1,312. 

VoLCKEL.     Ann.  Phai-m.  38,  110;  abtitr.  Rqiert.  SO,  176,  —  Ann.  nam, 

87.312;  ahsU.  J.  pr   fAo;i.  61,  513.  — Jhw. /'Aamt.  88,  358. 
Zeller.     Stiul.  iiher  other.  OtU,  Laadan,  1850. 
HittzkL.     Ztitiehr.  f.  Pkarm.  1854,  3;  17;  65;  80,  —  Ibid.  1855,  2;  M; 

49;  (13;  81;  98;  il4;  130;  144;  161;  179. 

Wurmtammofl,  Oil  or  Bttenct  nf  Srmru  contra,  OInm  rm*. 

Source  and  Extraction.     In  Levant  and  Barbary  wormseed,  tfca  od- 
expanded  floner-buda  of  Artemitia  Vnkliana  Koitdttik;/,  Artatiima  cmtn 
Yahl,  and  Artemitia  Siberi.  —  It  is  obtained   by  digtillitig  tbe  WnM 
wormseed  witb  water.  —  The  water  wbicb  pasees  over  with  the  oil 
taius  acetiu  acid.     (Wunder,  J.  pr.  CItem.  64,  499.) 


nii«<_| 

3 


Pmpertieg.     Trans])Hrent  and  colourless  to  pale  yellow  (Tromnii 
and  olbers) ;  pale  yellow  to  browniab  yellow.     (Zeller  )     Tbe  crotU  *fl 
is  brownish  yellow;  that  which  is  obtained  by  distilling  tlio  rm'i)*  will 
inilk  of  lime,  and  boils  between  160°  and  170'^,  is  transparent  Nnd  («lo■^ 
leas  ^Hirzel);  after  distillntion  over  hydrate  of  potash,  it  boils  kI  IMT, 
and  IB  transparent  nnd  colourless.     (Volkel.)  —  Mobile  {th>  im^  «A  * 
.lighily  viBid).     (Hira,!,)  — Sp.  gr.  0-9258  at   11°  (Wackentwler.  A'«». 
Aiclt.   11,78;  jV.  Ti:  14,2,3);  093G  (Volkel);  0  Dl>— 0  93  (ZeUw)} 
0-846  at  11°.     (Hirrel.)— Thooil  rectified  over  hvdrate  of  polaA,  "^ 
trailing  between  175°  and  180",  has  n  sp.  gr.  of  (j'819  ai  'la°  (V^ 
that  which  ie  obtained  from  the  sceda  by  distillation  witb  milk  »f 
has  a  sp  gr.  of  0'i)45  at  8°.     (Hirzel.)  —  Boiling  point  of  ih*  tnAi 
170"— 220-'  (Vmkel);  173"— 180^  (Hiriel);  of  tie  r*ctificH  «il,  Mff. 

(Hiriel.)     The  oil  treated  with  alcoholic  potash  and  then    ' 

water,  boils  at    175°  (Vnlhel);  thnt  n-Lirb  is  obuuned  frv 
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lUetillation  with  milk  of  lime,  Ijogina  to  boil  at  160°,  bfiila  chieflv  between 
175"  »ud  177=';  after  rectification,  between  174^  and  175.  (ftirzel.)  — 
It  smells  like  the  seeds  (Hirsel; ;  more  liks  camphor  tbac  Ibe  aeeda 
(TrommadoriT) ;  wormseed  oil  from  Baltimore  emella  more  like  cheno- 

C odium,  (Buthiier,  Hrpert,  12,438.)  Its  taate  ia  Glarp  and  somewhat 
itter  (TrommsdorJl') ;  burniog  and  aromatic.  (Wackenroder.)  It 
reddens  litmus  (Zeller)  ;  is  neutral.     (Hirael.) 

VOIckcl.  Ilinel. 

a.                b.  c.                d.               t. 

SI  C  144  ...      BO-OO  ..          78-44  .  .     7789  ....  79-83  ...      7892  ....     78-49 

(0  U  ,    2D  ..,,     n-ll       ..-     10-66  ....     10-6B  ....  11-31  ...      11-43  ....     11-40 

aO  le  .,.,       8-89 1091  ....     11-53  ....  8-86  ....      9-65  ...     1011 

(?*H*0'  .  IBO  ....  100-00  100-00  ....   100-00  ....  100-00  ....  100-00  ....  ino-00 

a  ibe  Rrst;  6  the  liul  dislilUle  oorrespondin);  to  the  fonnula  C>»HI<0'  (Volkel); 
tbe  first  diitillB'e  mrrtsponds  to  the  formaln  C'"H'0,  according  to  which  3  At. 
oil  »  CH-'O^,  hf  eiring  up  3  At.  U  uid  Uhing  up  If  At.  O.  furnis  UDlDnin 
C^Hi-O"  (Heidi,  Am.  Pierm.  6:4.  56);  c,  the  uil  reetiliH)  orer  hydmto  of  potith, 
ixmffioo4it  to  Ilie  fonnula  CaHV;  d.  oil  obtniaed  rroin  tlie  fcedi  lijr  distillation 
with  wiier  i  e.  irith  milk  of  limo :  the  dirroer  corresponds  to  the  formula  U^Hi'O*.  the 
Utter  to  the  formiik  L:«'H'«0-'.     (Hind.) 

Wormand  oil  it  niiied  vith  aijother  oil  which  changes  enn  b;  distillation  (Yeikel) ; 
it  ii  ■  niiilore  of  ointelwne,  ciiiseliene.ianiphur.  ■  email  quantttj'  of  propionic  acid,  uid 
uide  of  propyl,  the  dilTerenceB  in  its  propertiea  being  due  la  the  larying  prupoitioDS  of 
'their  ooostiiuents.     (Hired.) 

Decom/iotiticns.  1.  When  ift  on  fire,  it  burns  with  a,  clear  luminous 
flame.  (Viilkel,  Hiriel.) — 2.  It  dissolves  iodine  quickly,  without  evo- 
lution of  vapour  or  rise  of  temperature,  forming  a  yellowish  red-brown, 
riscidniaa^  (Zeller)  ;  it  dieaolvea  ^  toj;  of  iodine,  with  rise  of  temperature, 
and  is  concerted  into  a  dark  brown-red,  viscid,  opaque,  stinking  liquid, 
which,  on  cooling,  deposits  block  CTystalline  laminie,  apparently  consist- 
IDK  of  i'Hline  and  cinsbene.  (Hirzel.)  Water  shaken  u|i  with  the  solu- 
lion  of  iodine  in  wonuseed-oil  extracts  from  it  acetic,  propionic,  and 
liydriodic  adds,  together  with  a  substance  smelling  like  opium,  probably 
iodide  of  propyl.  The  solution  of  iodine  in  wormseed-oil  ^ivea  off  when 
tUetilied,  aqueous  propionic  acid,  bydrindic  acid,  iodoform,  and  especiatly 
ft  mobile,  dark  brown,  pecul)ar-sme]lin<;  oil,  consisting  chieSy  of  cinsebene- 
Cftmphor,  ciuebene  and  cymene,  together  with  hydriodic  acid  both  dis- 
calved  aud  chemically  combined,  also  hyilriodate  of  cinsbeuo,  and  small 
quantilTes  of  augdlic  acid  and  cinncrol,  whilst  there  remains  a  Golid,  blue- 
black,  easily  inflammable  body  which  burns,  though  very  slowly,  with  a 
clesr,  luminous  llame,  and  consists  of  cinsphene,  cino^phone,  and  rinm- 
phane.  —  3,  With  nitric  acid,  it  acquires  a  reddish  yellow  colour  (Zeller\ 
and  when  heated  therewith  filves  ofT  gas  with  violence,  aud  is  converted 
into  a  yellow  resinoni^  mass  insoluble  in  water  (Zeller,  Vi>lkel) ;  with 
dilute  nitric  acid,  it  forma  oxalic  acid  (Volkel) ;  healcil  in  small  quan- 
titiu  with  nitric  acid,  it  forms  toluylic  acid,  a  small  quantity  of  osalio 
■eid  being  formed  only  when  strong  uittie  acid  is  used.  (Iliritel.)  — 
4.  With  <nl  nf  vitriol,  it  acquires  a  red-hrowu  colour  (Zeller),  becomes 
hot  and  viscid,  and  after  some  time  gives  off  sulphurous  acid.  (Volkel,) 
—  J,  It  absorbs  Itydrochlorif  acid  gas,  and  when  saturated  tnerewith 
forms  A  dark  red  oil,  which  on  cooling  deposits  crystals  of  wormseed-oil 
csmphnr.  (Volkel,  Himel.)—  6.  Heated  with  anhydmm pliospharic luid, 
it  forms  a  black  mas^,  which  on  boiling  yields  as,  liquid  products,  aqueous 
{irnpionio  acid,  eintebene,  ciuRphene  and  cinacrol  (Hirzel) ;  it  becomes 
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partially  resinised,  visoid,  and  is  coDvortcil  into  cynene.  (Viiiial-I  — 
7.  Distilled  with  karate  of  potatk,  it  yields  &  mobile,  limpid  oil  har'ng 
MX  agreeable  odour  (like  oil  of  pepperraint,  accordini^  to  Volkel),  lad  ■ 
w&rm  burning  taste;  easily  iuQammable,  burning  witb  n  clear  Buu. 
bftring  a  ep.  gr.  of  0-93,  consiiiting  uf  an  equal  namber  i>{  atoms  of  ciii>- 
beae,  cimebene-campbor  and  a  componnd  containing  C'*H*0,  wilb  ^  At 
propione,  and  boiling  at  175" — 176 '5.  Hydrochloric  Kcid  pu  eoluqn 
this  oil  red,  and  forma  witb  it,  sbining  very  deliquescent  needles.  Oil  of 
vitriol  renders  it  viscid  and  dark  brotrn,  and  when  bealed  with  it,  girtt 
off  sulpburoua  acid  ;  nitric  acid  converts  it  into  liquid  volatile  pruduti 
and  fixed  resinous  products  ;  distilled  with  anhydrous  phospboric  aciil,  il 
gives  off  propionic  acid,  an  oil  consisting  oF  4  At.  cvmene,  2  At.  cinvbeM, 
and  1  At.  oinEcbene-campbor,  together  with  smaller  qaontities  of  dac- 
phene  and  cinacrol.     (Hirzel.) 

CombiTiationi.  With  ffydrochlorie  Acid.  WorMurd^oU  eam/Aer.  — 
Obtained  by  passing  dry  hydrochloric  acid  gae  into  worniBeeil-oil,  ooolinj 
the  saturated  red  oil,  and  pressing  the  separating  crystalline  nue  h«t»ia 
filtering  paper.  —  Colourless  slender  needles.  Odour  aruituitio,  liketlitl 
of  camphor;  taste  mild  nnd  warming.  When  exposed  to  the  air,  il 
deliquesces  and  takea  up  water  (Volkel);  without  talcing  up  wim 
(Htrxel).  When  heated,  it  melts  into  a  nearly  colourlew  oil,  wliid 
gives  off  hydrochloric  acid  by  distillation.  Deliquesces  quickly  wka 
covered  with  water.     (Volkel,  Hiriel.) 

Wonnseed-oil  dissolve''  in  1000  pts.  of  waUr,  reiwlily  in  alcoiot  ini 
el/ier  (Troinrnsdorfi'),  in  every  proportion  of  iihtolvta  aleohol,  ud  la  •■ 
equal  quantity  of  alcohol  of  sp.  gr.  OSS.     (Zeller.) 


CinBBphane.    CH". 

HiitZEL.     (1835,)     Zatsckr.J.  tharvt.  185S,  163,  182. 

Formaiion.     By  distilling  wormsee<l-oil  with  iodine  (p.  317). 

Preparation.     The  thick  brown  liquid  produced  by  disBolviui;  mdif 
in  wumi'ieed-oil  ts  distilled,  and  tlie  resulting  brown   oil   is   h'  i^    . 
above    360°,    whereby  &  distillate   is   obtained,    consisting    .1     ■ 
cintebene-catnphor,  oinasbene,  cinacrnl,  nnd  cymol,  while   a  t^!.,     - 
cinmpbaue,   cinnphene.   and   cineephone  remains   bebiud.     Tli' 
well  boiled  with   alcohol,  gives  up  cina<phene  to  that  poIvcui    i 
the  adhering  alcohol  has  been  evajrarated,  is  itself  soluble  in  rti  K  r 
On  mixing  this  solution  with   20   pt«.  of  alcohol   of  sp.   gr.    i     . 
deposits  ft  'resin,  which,  after  washing  with  hot  alcohol  and  w,iiu.',  ji  i. 
mixture  of  cinrephane  and  cinsiphone.     The  latter  U  dissolved  oai  bj 
elher,  and  the  residual  cins-'phane  is  purified  by  solution  in  cblorobn^ 
preparation  with  nlcohol,  and  washing  with  ether.     Th«  diurphoiu  to  )«■>■ 
pitatcd  from  the  etbrnrsi  loliilion  b;  slnchol. 

Propei-tif*.     Very  soft,  luoao,  nearly  velvet-black  powder,  wil^Ml 


^ 

"—'■ 
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Decompotilions  and  Comhinalions.  Cbipphenc,  wlien  htaled,  I 
vay  wilh  ft  glitniiiering  light,  without  inelttng  or  leaving  any  lei 
djesolvea  in  ilUoroform,  but  nol  in  elhrr.     (Hiriel.) 


Cinaeplione,    OH". 

HtnzEi,.     1 1855.)     Ztittcia:  J.l'harm.  1855,  !63,  1S2. 

Fonnalion.     By  distilling  womi seed-oil  with  iodine  (p.  317). 

J'rtiprriia.  Soft,  loose,  light,  kemies-brown  powder,  which  adheres 
strongly  to  glass,  to  paper,  and  to  the  fingers ;  tasteless  and  inodoruas. 
It  lias  not  been  obtained  quite  free  from  iodine. 

Drcnmpotitions  and  Combination*.  When  healed,  it  melts  to  a  blao^ 
Buwa,  gives  off  empyreumiitiu  vapours,  and  leaves  a  light  charouul  wbich 
bams  away  easily  and  oomplotcly.  When  sel.  oit  jh-e,  it  bnrus  with  a 
yellow  non-fuligiaou3  flame,  leaving  a  lar^e  quantity  of  pure  charcoal- 
It  diaeoivcs  readily  in  ehloraform,  filler,  and  aormaeedoil,  bot  Ih  inaoluhle 
in  waier,  alcohol,  and  aqaeou*  alialu.     (Hiriel.) 


CinBebene.    C«H». 

HiKZP-L.     (1854.)     ZfiUehr.f.  thai'm.  1854,  7,  67.-1855,  52;  68,  82; 
147;  182. 

Source.  In  worni8ecd-oil,  together  with  cinwbcne  c&mphor,  and  small 
quantities  of  propionic  aaid  and  oxide  of  propyl. 

Formalion.  By  distilling  wonneeed-oil  with  anhydrous  phosphoric 
Msid,  whereby  the  cintebone-campbor  is  dehydrated. 

Prfpamtiott.  By  distilling  wormsoed-oil  with  anhydrous  phosphoric 
acid  in  a  retort,  so  long  ae.  together  with  aqueous  products,  a  light  oil 
paases  over  with  brisk  but  ultimately  ouiet  ebullition,  and  till  only  a 
bqibII  tfuantitv  of  oil  remains  mixed  wjtb  the  phosphoric  itcid  ;  shaking 
Dp  tlif  oily  dt.°tillate  with  water  and  carbonate  of  baryta;  and  rectifying 
it  over  anhydrous  phosphoric  ncid  after  dehydration  with  chloride  of 
calcium. 

Properlit*.  Transparent,  colourless,  eliglitly  iridescent,  refracting, 
mobile.  Sp.  gr.  0-878  at  16".  Boiling  point  172°.  Odour  slightly 
UDtnatic,  more  like  that  of  oil  of  amber  when  huatcJ.  Ciniebene  from 
wormseed-oil,  prepared  by  distilling  wormseed  with  milk  of  lime,  smells 
like  oil  of  lemon.  Taste  slightly  warming,  afterwards  burning. 
Kiricl. 
120     .,„     8823    6«-il 


iMNBBcic  wilb  tirvbcM.     Probtbl;  itUnticsl  *itU  Vitlkrl'i  efneta,     (Schaantrt.) 


^^^L  iMNBBcic  1 


r 
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\ati;bal  oils,  isomeric  with  oil  of  turpbntise. 


Deeompogitioju  1 .  Ciatebene,  when  lef-  on  f,r9,  bnrns  witli  \  clw 
flame  —  2.  Heated  with  an  equal  volume  of  nitric  ftciii  of  »p.  gr.  lit, 
it  %\\ti  off,  with  violent  intuniesceDce  and  erolution  of  nitroiM  add,— 
first,  water  containtog  propionic  or  acetic  ucii),  and  tloating  IhenMo,  \ 
thin  cotourlesB  oil  wliioh  Las  a  fruity  odour,  leaves  wfaen  evaponuil. 
flftcica  smelling  like  camphor,  is  very  volatile,  ia  easily  set  on  fir*,  ami 
borns  with  a  clear  flame,— and,  ultimately,  hydrocyanic  acid  with  a  sniBll 
quantity  of  bitter  almond-oil,  while  a  viecid  resin  remains.  Thii  iwia 
has  a  peculiar  odour  like  anise  and  fennel,  and  yields,  by  renewed  boiliej 
with  nitric  acid  of  ap  gr.  116,  a  solution  which,  on  cooling,  deponU 
UHaylw:  and  nitrololui/lic  acids,  also  an  nndisaolved  viseid  oil  whick 
appears  to  be  anUyloia  acid.  No  oxalic  acid  is  formed.  A  snull 
qaantity  of  cinKhene  added  to  atroitg  nitric  acid  colours  it  dark  red  ;  tb* 
mixtnre  froths  np  atrongly  when  heated,  and  contains  a  small  quntily 
of  oxailic  acid.  Gineebene,  heated  with  oil  ofvitiiol,  acquires  a  red-hmn 
colour.  ^ — 3.  Dry  hydrothloric  acid  gat  colours  it  wine-red  witliusl 
separating  crystals  ;  on  dissolving  the  cintebene  thiis  coloured  io  alcoh< 
potash,  and  adding  water,  a  colourless  oil  scpatntee,  baring  a  strong 
agreeable  odour  of  camphor,  and  decomposing 


iving  a 


itlnnl    I 
ah«HH 

I 


Oomhinatiotu.     1.    With  Water.     Cincehenf-enmphor,  llydrateH  Ci 
bent,  C'*H"0'.     Occurs  in   wonn-seed-oil,  together  with    propionic 
and    oxide    of    propyl,    bat  cannot   be  separated    in    the    pure 
(Hirzel.) 

2.  WilU  Hydriodic  Acid.  Eydriodaie  of  Cineeb^t,  2C»H'',HL- 
Obtained  by  rectifying  the  oil  which  passes  over  when  woniuc«d-oil  k 
distilled  with  iodine ;  collecting  apart  the  last  portion  of  th«  ditfiQM 
extracting  the  cinacrol  from  it  by  repeated  agitation  with  aqueous  [lotaA; 
washing  the  residual  oil  with  water,  then  ditstilling  it  with  water,  ■»! 
collecting  aeparntely  the  Isiat  portion  of  the  oily  distillate,  which  mMl 
then  be  washed  witii  water  and  dehydrated  with  chloride  of  G»lotaro. 

Limpid  to  pale  yellow,  tolerably  viscid  ;  has  an  agrcoable  c&mpboiM* 
periatent  odour.     Neutral. 

Uinrl. 
<0  C SM  ....     GO-OO C9-eo 

33  «..-...._ S3  .-.     s-aa 8-u 

I 137      ,     31-re      -„.     31'SB 


aC?°H",Hl  400  ..    10000  9!)'83 


It  becomes  reddish  by  exposure  to  the  air,  and  i: 
tiliation,  even  with  water.     (Hiriel.) 

Ciuashene  is  insoluble  in  water,  but  dissolves  n 
other.    (Hirxel.) 


idily  in  alcnh«l  tai 


Cynene.    C"H", 

.  Pharm.  68,  358. 


Forma  I  Ion  and  Prfjtai-atvm.     Womisoed-nil    is   re;>calcdly  il 
itli  anhydrous  phniq>horic  acid  ;  the  oil,  which  rwiuiHi  '  ' 


CIN^PHENE. 
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isid,  is  mixed  with  oil  of  vitriol ;  and  tLe  layer  of  liquid  which  floats 
—  tho  acid  is  removed,  diatilleJ  with  water  after  washing,  and  again  per 
te,  after  debydration  with  chloride  of  calciom. 

Pro}iertu».     Limpid  and  mobile.      Sp.  gr.  0*825  at  16°.      Boils  at 
"5".     Odour  peculiar,  like  that  of  worniseed;  taste  f;iiut,  after- 
3  baming. 


2i  c   .... 
18  H   ... 

...  144     . 
...     18     . 

.     8B'89     .. 

.    iin    .. 

VSlltel. 
....    88-74 
„..     1114 

C"H'»... 

...  lea    . 

.  100-00    .. 

.„.     99-9a 

W^teompQiititme  and  Combinafioru.  \.  Burns  with  a  bright  fuliginous 
pe  when  «(  on  ^re.  —  2.  With  edit  itroiig  jilti-ic  acid,  it  becomes 
kwiah-brown  J  boiled  with  ilron^  nitric  ticul,  it  forma,  with  violent 
n,  a  solution  which  deposits  a  heavy  yellow  oil  when  mixed  with 
r;  by  warm  ililiile  nitric  acid  it  is  nut  altered.  It  dissolves  in 
U^tg  oil  of  vitriol,  forming  a  conjugated  acid.  It  is  insoluble  in  waifr, 
Bly  soluble  in  alcohol  and  ether.     (Vblkel.) 


Cinffiphene.    C^-H'*  or  C"H"- 

ZciUdt./.  PAann.  I85i,  17,  ]  82.  — 1855,  162,  11)2. 

.  Formation.    By  distilling  wormseed-oil  with  anhydroua  phosphoric 

vith  iodine. 

^Prtparation.     I.  Tlie  oil  which  passes  over  on  heating  worraaeed-oxl 

p  anhydrous  phosphorio  acid,  is  freed  from  admixed  aqueous  products, 

I  the  portion  which  goes  over  between  35°  and  3-23°,  when  it  is  rectilicl 

Wae,  is  collected  and  dried  over  chloride  of  calcium.  —  2,  The  brown 

'»btaioed  by  distilling  wormaeed-oil  with  iodine  is  rectified ;  the  li^'lit 

.  viscid  residue  ia  extracted  with  strong  aqueous  potash,  wiulicJ 

I  water,  and  heated  to  360"  a.s  long  as  oil  continues  to  distil  over; 

1  oil  is  freed  from  admixed  cinacrol  by  agitation  with  wanudiluto 

aieouB   potash,   then    with  water,   afierwarJs  dried  with  clilorido   of 
cium,  and  rectiSed. 
fropcitia.     Transparent  and   colourless   by  transmitted   light,    hut 

rbits  an  indigo-hiue  iridescence  by  refiected  light ;  viscid ;   lighter 
water.     BoSs  at  315° — 325°.     Nearly  destitute  of  taste  and  emeli. 


20  C    ... 
16  H   ... 

...  120 
...     IG 

..     88-24     .. 
.     11-76     ... 

Hirzel. 

...     89-03 
...     11-63 

C»U" .. 

...  136 

..  10000     ... 

.„     99-60 

Frobabl;  ii 


(Hirxel.) 


Decompotitioni  and  Coitibinalioni.  1,  When  heated,  it  hccom. 
mobile  and  gives  off  vapours  amclling  like  amber;  burns  with  a  vi'i 
tiiioky  flame  when  set  on  fire.  —  2.  When  heated  with  ilronff  eidphm 

^^^  TOL.  XIT.  I 
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acid,  it  is  converted  into  a.  yellow  resin,  wbich  bat  a  pecnliar  romk-liiiB 
odour,  and  when  Uiatilled  with  aqueous  potash,  yields,  wiUi  botbing,  > 
distillate  smelling  of  ammonia. 

Ciniephene  is  insolable  in  water,  Bparingly  soluble  in  cold  aloM, 
easily  in  hot  alcohol,  elhtr,  and  volatile  cnli. 


Cinacrol.    CH'-O*. 

HlBZEL.     Znlschr./.  Pharm.  1855,  84j  98,  130. 

Foi-mali 
distillation 
of  potash. 

Pyeparatiaa.  Wonnsecd-oil  is  diHtiUed  with  j — t  >odins  ;  tha  ib»U% 
dark  brown  iodatcd  oil  which  pusses  over  ia  separated  frum  the  a^aaM 
distillate,  and  rectlGed  per  k  ;  tbo  nearly  black  Ue&vy  oil  which  t«M 
uTor  towards  the  end  of  tlio  distillation  is  collected  and  Bhaken  ofi  oiA 
strung  aaueoas  potash;  ihe  putasb-ley,  which  thereby  acquins  m  4»lt 
brown-yellow  colour,  ia  healed  till  it  becomes  inodorous,  tbcn  JiitiJai 
with  a  slight  excess  of  dilute  sulphutio  acid;  and  the  oil  which  [anw 
over  ia  rectified  over  cbalk,  and  deliyJrated  by  agitation  wttb  chland«tf 


1 


From  wonnseed-oil :  a.  by  heating  with  lodioe ;  I.  b; 
1  anhydrous  phosphoric  acia  ;  c.  by  beating  with  bjiiaia 


^1  lei  01 

Propertiei.  Colourless  to  pale  yellow;  viscid.  Sp,  gr.  I'OS — lii 
Boiling  point  about  250°,  —  Has  a  faiul,  not  unpleasant,  amokyodMii 
a  sharp,  canstio  taste,  and  prodnces  white,  painfally  boruiB^r  <y^ 
on  the  tongue.  Mixed  with  hydrochloric  acid,  it  doea  not  colonic 
shavings.     Fcimanent  in  the  air. 


26  C    

...  1S6 

8-74    .. 

Hinel. 

CH'^C... 

...  2oa 

..  lOO'OO    . 

100-00 

It  beeontca  mobile  when  heated,  and  burns  quickly  with  a  taukj 
flamo  when  set  on  fire. 

It  dissolves  sparingly  in  tatter,  readily  and  in  any  iiuantit^  in  ai|«eM 
alialii  and  their  carlionutcs,  in  aqueous  altulirx  rnrtkt.  and  in  usiwr' 
—  The  aquoous  solution  forms  with  neutral  acetate  of  lead,  ftflci  ailili'* 
of  ammonia,  a  flooculcnt  while  precipitate  (cinaorol  with  oxida  of  W, . 
with  batic  acetatt  of  Uad,  an  immediate  precipitate,  soluble  ii>  .  \<  - 
the  bnsic  acetate.     It  coluura  lesquichloridt  of  iron  bluish  gifii: 
a  delicate  reaction,  but  not  in  presence  of  alcohoL     From  mf. 
it  throws  down  pale  yellow  flocks,  reducing  the  silver  whco  !  > 
Cinacrol  dissolves  in  alcohol,  tUier,  and  actlic  aeid.     (Hirxcl.) 
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C.  Volatile  EmpyreuTnatic  Dili. 
1.  Oil  of  Amber. 

Antiiox.     (1835.)     Eepfj-t.5i,7e. 

Els-neh.    J.pr.  Chan.  26,  101;  Fhai'm.  Cmtr.  1812,  45*. 

Pellktier  &  Walter.     N.  Ann.  Chim.  Pkyt.  a,  99;  J,  pr.  Ckvm.  31, 

114;  Pharm.  Centt.  1843,  fllO. 
DoppiNo.     Ann.  Pkai-m.  54,  239;  N.  Br.  Artjt.  43,  147. 
Mahssoh,     N.  Pr.  Jrch.  62,  1;  abatr.  Phaitn.  Ctntralbi.  1850,  413. 
Zelles.     StuJ.  uber.  iithti:  Otle.  Laodau,  1850, 

Huile  de  mceia  jiyragenle,  Denutfinol,  Beiiitleineupion. 

Fornuitiitn.  The  empyreiimatio  oil  which  passes  over  in  tbe  dry 
distillatinn  of  amber,  eitlier  consisU  entirely  of  hydrocarbone  baving  the 
Bomposition  of  oil  of  turpentine,  or  contnina  such  hydrocarbons  mixed 
»ith  other  subatancea.  —  it  ii  cooTcrted  into  rectified  oil  of  amber  by  iei«ration 
of  tha  >imulIancaDi1y  ronoed  lucdnic  icid,  and  repeatrd  rectification /wr  M  (Matlini. 
iUftrl.  12.4261.  or  with  water  (.Pharm.  Benuar.  Ed.  vi),  wbereupon,  however,  only  a 
■mall  liuanlilf  o(  the  oil  jiaBSei  o>er  (Miruon),  or  over  pounded  gloM  miied  with  a 
•01*41  tiouiCilr  or  pule  of  chloride  of  lime.  (Scliilli.  RfprrI,  13,  274),  —  Amber 
jield*  2S  to  31  p.  c.  of  the  crude  oLL     (Bley  &  Die«l,  N.  Br.  Arc*.  SB,  171.) 

Preparation  of  the  Uydrocirbon  from  Oil  of  Amhei:  —  1.  In  the  dry 
dJstilhitiDn  of  amber,  two  different  oils  aro  obtained,  tho  first  of  whicli 
puscB  over  bu!ow  a  red  heat,  the  second  at  a  dull  red  heat.  In  reclifica- 
lion,  tbe  first  diatila  between  110°  and  260°,  tbo  second  between  140""  and 
80U^  ai)d  at  the  end  of  tbe  process,  a  solid  aubstance  like  ozocerilo 
rcmnias  ;  but  even  repeated  rectification  doos  not  yield  products  of  coo- 
■tant  boiling  point.  The  two  oils  are  scarcely  or  not  at  all  affected  by 
liydrate  of  pota,3h  ;  but  oil  of  vitriiil  attacks  thcni  violently,  imparting  a 
djirk  coloor.  If  the  two  oils  are  repeatedly  shaken  up  with  atrong 
sulphuric  acid,  decanted,  distilled  per  ae,  a^ain  shaken  up  with  sulphuric 
acid,  and  so  on,  they  both  yield  the  same  colourless  mobile  oil,  which  is 
no  longer  coloured  by  strong  solphnric  acid,  and  boils  between  ISC  atid 
400°.  This  oil,  after  rectification  over  potassium  and  anhydrous  phos- 
phoric acid,  or  over  anhydrous  phosphoric  acid  alone,  baa  the  composition 
^v«n  below,  and  that  which  distils  between  130°  and  I75^  haa  a  vapour- 
OensitT  =  4-3;  hcnco  PeUetier  and  Walter  assign  to  it  the  formula 
CH"'  (nOc.  wpoor-dentiiy  <-23)-      (PeUetier  and  Walter.) 

2.  When  oil  of  amber  is  shaken  np  with  polasb-Iey,  it  yields  to  this 
H(]Did  a  brown-red  substance,  and  nothing  afterwards  to  oil  of  vitriol. 
The  oil  treated  with  potash-ley,  dilute  aulphuric  acid,  and  lumps  of 
|iota£h,  begins  to  boil  at  140^,  after  standing  over  chloride  of  calcium,  then 
distlla over  till  the  temperature  rises  to  170°  or  even  higher,  while  a  tbic 
•lark -colou  red  re.'i  duo  remains.  The  portion  which  distils  between  ICO'  and 
170'  is  Dopping's  oil  a.  Potassium  separates  a  small  quantity  of  gas 
from  it,  probably  because  it  contains  water;  if  this  oil  be  left  in 
contact  with  quicklime  for  a  week,  and  then  rectified,  it  boils  between 
170'  and  190",  and  then  fonns  the  oil  6.  When  oil  of  amber  purified  by 
bydnito  of  potash  is  mixed  carefully  and  without  heuting,  with  several 
Totumes  of  oil  of  vitriol,  and  tbe  tninture  is  left  at  rest,  it  separates  into 
two  l>TeTBi  the  upper  of  which,  if  lemored  and  vra^ed  with  einstio 
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potash  (if  repenledly  treated  witli  oil  of  vitriol,  it  would  nit 
dissolve  altogotbur),  then  brought  in  cootact  with  quiclctiine  and  rotii 
boils  partly  between  190°  and  -200"  (oil  c),  and  differs  from  the  oils  i  ul 
6,  in  odour,  spBcifio  gravity,  boiling  point,  and  refracting  power.— 
Between  210°  and  220",  an  oil  d  passes  over,  yellow  and  BmeUin/  lib 
poppy-oil,  whilst  a  yellow  residue  ia  left,  which  after  cooling  is  loiiil  uJ 
inodorous.     (D6pping,) 

n  obtained  the  oil  which  he  esamiacd,  by  rectifying  croli 
oil  of  amber,  dehydrating  and  de-ncidiaing  tha  distillate  with  palTeii'tl 
quicklime,  and  rectifying  till  ^  had  _ 

■f.  for  the  pn!(iaration  of  his  mmber-emiione  [wUioli  •??«"  to  ht  iAratiai  nli 
tlie  hrdrocni'bon  obtBined  by  method  1  or  2,}  Eisner  mixes  recliQf-t  oil  of  itirr, 
grgduDlly.  nitli  sgUntion,  inii  avoiding  lUt  o{  temperature,  villi  IB  nit.  oil  of  tiaH 
decant!  tlic  \ijev  whicli  >c|iDratr9  aCtet  staading  for  tome  time,  WMliei  it  vitk  **i, 
dries  out  orer  cliloride  of  calcium,  and  recCiiici. 

Propertiet.  Tranaparent,  colourless,  or  pale  yellow,  mobile  or  rati 
nil,  of  no  constant  boiling  point,  and  varying  in  speoilio  gravity  accofdisi 
to  the  temperature  at  which  it  Ims  distilled  ;  it  alters  partially  ia  Wli«( 
point  at  each  repetition  of  the  distillation,  and  luavea  a  reeidae  (oa  nhi^ 
account  also    its    vapour-dcuitity    cannot    be    deteruiined.)     (I>iip[iiii( 

vid.  Bup.) 

Crnde  oil  of  amber  varies  in  colour  from  yellow  lo  brnwu-Witt 
(Anthon.)  Sp.  gr.  0-87—0-03  (Anthoii)  ;  0!)1— 0-y3G  at  2(»"  fvoo  IW 
N.Br.Arefi.a\,\»);  OSJ-OSO.  (Zellcr.)  Sp.  gr.  of  the  ermk  d 
0-9003  and  092I9  at  15°  (Marsson) ;  of  the  rectified  oil,  0-87D5  it !«'; 
of  the  oil  rectified  with  water,  0-8841  at  15°;  of  tlin  nio«t  ToUlDt 
distillate,  0-8403;  of  amber-enpione,  0645  at  19°  (Elsarr)  ;  of  ikl 
which  passes  over  between  180"  and  100°,  0  0.928  (Duppioz) ;  vf  lit 
ii.DstvolatilediEtillate,  0-8708  ;  of  the  later  distillate,  0-9I7(l.  (M>ns».] 
Boiling  point,  130"  to  2C0'  and  higher ;  of  amber-enpione,  280  (Ei««li 
LIO"— 270°  aud  higher  {Pelletier  i  Walter);  160"— lOff  and  \a^ 
(Marsson);  140° — 170^  and  higher,  (DSppiug.) — Taste  end  odour  pest- 
liaily  unpleasant  aud  pungent.  —  Aniber-eupione  smclb  lik«  npe  biiL 
(Eisner.)     Neutral.     (Dopping,  Zeller.) 

Pelletier  !e  Walter. 
...  87-39  to  89-19 
...     ll'SO     ....     10-10 


100-00     98-69     ....     »9-a» 

Diippitig.  Mil 


9S-30     M-3I 

Elmer  found  in  rectified  oil  of  smber  BiO  p.  s.  C,  8-fi  11  >nd  T-4  O :  ta  wte- 
cu|>iaiie  84-&&  p.c.  C,  11-98  H  ind  3-17  O,  whence  he  uiiEiu  to  the  bBtr,  M 
farnnU  CH^O  or  C^H'tQ.  Dopping  and  Mutmou  reeird  EUnn'*  lulna  ••  k- 
eorrtcC.  Pelletier  lad  Walter's  formula,  C"[l",  require*  8H-&3  p.  e.  C  ud  ll'C  B. 
(«.iDp.  psgo  3!i3.) 

DtenmpotitionM.  I.  Oil  of  amber,  oven  after  rectSficntioD,  Ictraiwba 
dittiiled  b   daik   brown    visoid    reeidae   (amber-oolupboBr).    (E^0*r, 
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^Mpping.)  —  2.  n  burns  with  a  very  emolty  flamo  wbeii  set  on  fire. 
tTOopping.) — It  does  not  absorb  oxygen  when  exposed  to  tLe  air. 
Eu)6ppiDg.)  —  3.  RectiGcd  oil  of  nmber  is  coloured  browu  by  iWin^  bat 
Hoes  not  become  beated  (Eisner) ;  it  ia  parliftlly  resiniscd  tberoby. 
^^eller.)  —  Amber-eupione  dissotvea  iodine  wiib  reil-brown  coloar. 
n^lener.)  —  The  yolatiie  portions  of  rectified  oil  of  amber,  not  yet  treated 
With  oil  of  vitriol,  acquire  n  transient  blue  colour  when  treated  with 
UiQiine,  and  finally  give  otf  liydrochlorio  acid,  become  viscid,  and  heaTier 
Bun  water;  the  less  Tolatile  portions  are  scarcely  altered  thereby. 
Vielletier  A,  Walter.)  —  4.  Oil  of  amber  absorbs  h.  small  quantity  of 
mfdrodlorie  acid  ga»,  acquiring  a  dark  colour,  hat  becoming  colourless 
ntin,  on  addition  of  water.  (Dopping.)  Oil  of  amber  treated  with 
Mdrochlorio  acid  gas  is  altered  in  colour  and  smell,  but  does  not  form  an 
Klficial  camphor.  (Pe)letier  and  Walter.)  —  5.  Oil  of  amber  prepared 
R  inolhod  I,  imparts  a  reddish  colour  to  »lrong  Ktlphurie  acid,  bat 
Kmaina  itself  colouriesa.  (Pelletier  and  Walter.)  Oil  of  amber  prepared 
p  S,  dissolves  wIiGD  repeatedly  treated  with  oil  of  vitriol,  partially  each 
Ble,  and  completely  in  the  end.  (Dopping.)  (For  the  bobariour  of  the 
iMe    oil,  atid  of  the   rectiRed  oil  not  parified    with  oil   of  iltriol,  see  pai;e  32,1.} 

p-  6.  In  contact  with  nili-ic  acid,  oil  of  amber  acquires  an  odour  of  musk, 
fcd  becomes  reainised,  (Marggraf,  vJnn.  Chim.  73,  182.)  The  resin 
BU  produced  is  the  so-called  artificial  musk.  —  Nitrio  acid  of  sp.  gr. 
R36  colours  oil  of  amber  cherry-red,  nnd  afterwanis  brown  (Antlion) ; 
ma^  of  6 p.  gr.  1-28  colours  it  violet  (Zeller)  ;  more  dilute  acid  colours  it 
Wlowish  brown.  (Dopping.)  Cold  fuming  nitrio  acid  or  hot  dilute 
■trio  acid  yields  artificial  mask.  (Foltz,  Etpert,  4,  220,  and  others,) 
Hming  nitric  acid  colours  amber-eupione  dork  red-brown,  whereupon 
B|ter,    afcei-  a    few  hours,   throws    down    artificial    musk.     (Eisner.) 

Ilqiectjng  krtifieml  niuak,  lee  e«p»ciiillj  Elm'r,  /.  pr.  Chem.  26,  97;  Foltx.  Reperl. 
^26;  yinrmoD.  N.  Br.  Arch.6-i.».)  —  VJhea  rectified  oil  of  amber  is  boiled 
Jp  14  days  with  nitric  acid  of  sp.  gr.  1'3,  an  acid  distillate  is  obtained 
HltAiDiDg  acetic,  propionic,  and  butyric  acids,  whilst  a  whitish  yellow 
■|in  separates  from  the  residue,  and  a  larger  quantity  of  it  on  addition 

Vwater.  (Marsson.)  it  ii  to  the  presence  of  the  volatile  icida  just  menlloned, 
pt  anilieial  muik  partially  owea  itg  odour.  (Mirsion.)  —  7.  Rectified  oil  of 
kber,  and  amber-eupione,  do  not  act  upon  potamum.  (Eisner;  Polle- 
nr  and  Walter.)  Neither  is  purified  oil  of  amber  altered  by  aqueous 
Mtuh  oi  ammonia. 

L  Cr-mitinnliom.  Oil  of  amber  dissolves  at  the  heat  of  the  hand  in  50 
jki.  of  aleoknl  of  sp.  gr.  0'85S,  likewiso  in  2  pis.  of  aloobol  of  sp.  gr.  08 
lUthoa),  in  15  pts.  alcohol  of  sp.  gr.  0-85.  (Zeller.) —  The  saturated 
■IttlioD,  on  cooling,  deposits  an  oil  which  rcdissolves  on  the  application 
tlieat  (Anthon.)— Crudeoilof  amlicr  yields  to  alcohol  of  0-83,  a  dark 
Uow  oil  having  a  balsamic  and  penetrating  odour  (75'33  C,  14'D4  H, 
043  O)  ;  and  from  the  residue,  ether  estracta  a  transparent  kneadahle 
ma  (78G0  C,  13-82  H,  858  0),  leaving  a  yellow  crystalline  residue 
W-ft?  C,  14-92  H,  5-21  0),  which  burns  without  flame.  (Drapiei,  Sehw. 
R119') 

■  Oil  of  amber  dissolves  readily  in  elhfi-  (Eisner,  Dopping),  in  2  pts.  of 
Iber  (Anthon),  in  oi7s  \ta\.\ijixed  and  v.lotlle.     (Eisner.) 
t  Oil  of  amber,  whun  beated,  dissolves  a  large  quantity  of  tidphur, 
■iJeh  cryetallisea  out  on  cooling;  it  dissolves  a  largo  quantity  of  caouf- 
bn-,  and  a  very  small  quantity  of  amber.     (Dopping.) 
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2.  Empyreumatic  Oil  of  Birch. 
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P/iarm.  3,  288. 
Brttal'chti  BiritnSI.     Bntnet  dt  Boutfau, 

Occurs  in  tbe  tar  obtained  in  Busaia  by  tbe  dry  <Iiat illation  uf  biH 
bark.  —  Wbeu  the  tar  is  difiltlled  by  itself,  aud  thoacid  oil  wbicb  tv 
the  watery  distillate  is  repeatedly  treiitcd  with  potsAb-ley  &Dd  rPctiGc 
stream  of  crLrbotilo  acid,  a  coloiirlesa  oil  posses  over  »t  ISO'',  bavintH 
ap.  gr.  of  0-847,  containiog  8803  p.  o.  C,  nnd  11-95  H,  tbercfonj  C'iPl 
(catcuUtion  88-23  p.  c.  C,  11 '77  H);  »s  tbe  JistilUtion  proceeds  W  lU 
boiling  point  mee,  it  beconiea  mixed  witb  oxygenated  oils  ooolaiQinj;  \m 
carbon  and  hydrogen. 

Tbe  oil  whicb  paases  over  at  156°  aoUdifiee  parti&Uy  at  I$° — 1"  ;  \m 
a  rapour-denHity  of  4-973  (calculation  =  4-7H4,  fp.  245]),  MuelU  lib 
oil  of  turpentine,  bat  fainter  and  disagreeably.  —  It  lalivs  up  orygm  uJ 
reBiniaea  nben  exposed  to  the  air  ;  yields  by  diBtillntioo  wiui  niirir  atH 
a  g'rcen  oil  (which  loses  its  colour  and  deposits  resionus  flocks  at  100  |, 
and  I — 2  p.  c  hydrocyanic  acid ;  and  when  distilled  with  a  niiitmi/ 
2  vol.  nitric  acid  and  8  vol.  water,  becoinea  voUowish  bruwn,  thickai 
and  sinks  to  tbe  bottom  of  the  distillate,  it  absorbs  32  p.  o.  hvfo 
chJoric  acid  gas,  becoming  blaek,  but  without  forming  artificial  ranipto. 
and  dissoWes  sparingly  in  inatei;  easily  in  atcoiiol  and  in  tther. 


HiMt-T.    (1835.)    IHi$.  Dotting.  1835,  47;  Ann.  P^am.  87,  41;  Ml 

Heperl.  CO,  105, 
C  Qreville  Williams.     Froctedinyt  of  the  Jioyal  Society,  10,  517. 

KauUchin,    DiicoTcred  ind  ioTcttigaled  b;  Hiffll;  t  fortlxn  bj  WUIinu. 

Source  and  Srtraction.  Caoutchin  occurs,  together  with  many  oll« 
snlietances  in  oil  of  caoutchouc.  (Himly,  tid.  inf.)  Obtsumd  kIm  (tm 
gutta  percba.  (Williams.)  Oil  of  oaoutchouc  Iwilinif  at  KO'^Nf. 
obtained  by  fractional  distillation,  is  rejieatedly  shaken  up  wtlk  41Mt 
sulphuric  acid,  washed  witb  water,  then  alternately  with  pcitadt-Isy  W 
witb  water,  and  distilled  with  water  seTeral  times.  Tha  liquid  «UA 
passos  over  is  dehydrated  witb  chloride  of  calcium,  and  rectified  ^  i^ 
the  portion  which  goes  over  between  ISO"  and  175'*  being  oollectwl  *f*A 
and  from  this,  by  repoatcil  rectification  and  removal  of  tlic  poTtiMM*iiil 
distil  over  below  160'  and  sbovo  171°,  caoutobin  is  obtuMil,  Uttf 
between  168"  and  171^  By  repealed  fractional  distillation,  thi»  pndat 
nay  bo  bronght  to  boil  at  171";  or  the  puHficatioa  nay  W  bIBlwI  t* 
passing  dry  hrdrochloric  acid  gas  into  tbe  cooled  oU  ptwriooaly  <lrMl*v 
ehlorido  of  oalcinm  (wbereopon  it  turns  blackish  green),  wbitfcTfcy^ 
diloratfl  of  caonlchin  is  forme'l,  decanting  this  liquid  fnm  UMrMmcA* 
it  bai  stood  for  Kyeral  days,  dissolrtag  it  ia  abtoliit*  ■Itohol.iaA  fpnk  ■ 
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piUtiog  vitli  water,  The  liydroclilomte  of  oaoutchin  again  dehydraloil 
and  repeatedly  distilled  over  caustic  lime  or  baryta,  llien  over  poiaesium 
a»  long  as  the  metal  beoomeB  colonred,  yields  pure  caoutchin.  (Hiuily.) 
Proptrtitt.  Traneparent,  coleurless,  niubiU;  makes  greaae-spota  oa 
p«per  which  BOon  disapiienr,  leaviug  a  faint  odour.  Sp.  gr.  0-8423  at  10°. 
Boilini^  {loiot  171 'jj"  at  I)  15  met.  pressure.  Does  not  solidify  at  —  39°. 
Vapour-deoaity  4'4G1  (Himly) ;  465  (Williams).  Has  but  little  electrio 
eoaducting  power.  Sniella  like  oil  uf  China  oranges  (Apretilnenal  p.  304), 
bat  less  agreeably.  Has  a  peculiar  aromatic  taste,  buruing  but  not  bitlor. 
(Neutral,  Himly.) 

Hlmlf.       Williims. 
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.  of  three  snilyBpt,  two  of  which  were  made  nith 

\  Meeomposilhni.     I.  Caoutchin  Tolatilises  partially  wbon  exposed  to 

■  air,  leaving  a  residue  produced  by  abtoiTrtion  of  aryfftn;  by  prolonged 
■tact  with  the  air,  it  acquirea  a  pcroistent  bitter  taate,  and  is  finally 
■verted  ioto  a  yellow,  tongh,  bitter  reain  (which  >ppesr«  to  mntiin  nitrogen), 
^tobin  krpt  for  B  ja.1  in  bottlci  containing  air  and  not  quite  cloHd,  doei  DOlilc|ioiiC 

~'  ill,  but  become!  jellow,  bitter,  and  leu  aolnble  in  alcobol  and  ether  than  before  I 

»  otTgaa-bubblo  irith  potassiuin,  often  vitb  a  rapidity  amounting  to  ebullition; 

I  Ii  for  the  most  part  decolorised  bj  agitatioii  vlth  aqueous  potaah,  jrieldlng  to  It  a 

vnibiiance.    (Himly.)     Peroxide  af  hydrogen  cony eiTis  caoutchin  Into 

(Himl^.)  —  2.  With  dilorine  it  turns  brown,  becomes  heated  to 

mmation,  gives  off  hydrochloric  acid,  and  forms  chlorocaoulcliin. — 

■  With  bromine,  it  gives  off  bydrobromio  acid,  with  efTerTesence,  but 
Biiuns  colourless  and  transparent ;  it  readily  abstracts  bromine  from  its 
Bntiona  in  water,  alcohol,  and  ether,  forming  heavy  drops  of  oil. 
^utcbiii  mixed   with  ^  vol,  water  decolori^os  bromine  till  218  pts. 

"nine  have  been  added  to  100  pta.   caoutchin  (Williams,  Chtm.  Gaz, 

I,  305;  J.  pr.  Chen.  61,20) ;  according  to  more  recent  determinations 

h  by  Williams  {Pioe.  Hoy.  Soc.  10,  fll7),f)10Dl  grm.  caoutchin  decolorises 

0-2327  grm.   bromine  {in  20  cub.  cent,  of  water),  whicli  is  in  the  ratio  of 

S3I'7  ptfl.  bromine  to  100  pts.  caoutchin,  or  nearly  4  At.  bromine  to 

1  At.  Foontchin  (calnubitinn  23^-3  bromine  (o  100  pta.  noutrhin).  [Oil  oflnrpen- 
tlne  liliewine  deeoloriica  bromine  in  the  ratio  of  I  At.  to  4  At.  bromine.     (Willigma.)] 

4.  By  the  alternate  action  oi  bromiiie  nnA  todtiim  on  caoutchin  [or  oil  of 
turpentine],  2  At.  hydrogen  are  removed,  and  cymene,C"H",  is  prodaoed, 
having  exactly  the  same  odour  as  that  obtained  from  oil'of  cumin  {p.  184). 
(ltga*cn<  the  mem  of  three  nnalyaea  89-1  p.  e.  C  and  104  H.)  At  the  same 
titne  there  is  produced  an  oil  (paraoymene)  having  the  composition  of 
oymeoo  bnt  boiling  at  300^     (Williams,  ^roc.  Hn;/.  Soc.  10,  517.)  — 

5.  With  iodine,  caoutibin  ac<|aire8  a  black  brown  colour,  especially  when 
beal«d ;  and,  if  dropt  upon  iodine,  gives  off  hydriodie  acid  with  efTer' 
reeeenoe,  but  without  taking  fire.  From  aqueous  alcoholic  or  ethereal 
flotntions  of  iodine,  it  abstracts  the  iodine,  forming  iodocaontcbin,  whiob 
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is  A  black-brnvn  oil,  givin<;  oS  Lydriodic  acid  when  ilistiUed,  taS^M 
decnmposed  hy  heating  with  oil  of  Titriol,  bromiDe,  dtlonn*,  faau^^f 
nitric  acid,  or  potash,  nearly  tnsolable  in  water,  but  Bolable  inalnboli^H 
ether.  Caoutdiin,  UistilW  with  excess  of  iodine,  foraw  a  wloarit^H 
fragrant  oil,  ainitlar  to  that  which  is  prodaeed  by  the  wdim  ol  ei  ^H 
vitriol  oil  cooulchin,  giving  off  at  the  same  time  a  large  qnatitj  «f  I 
liydnodic  acid.  (Himly.)  —  6.  With  nilrie  atide,  caontchio  fndull; 
inroa  yellowish  ;  with  nitivut  acid,  yellow  and  green,  and  ie  graili^j 
converted  into  a  very  sharp  and  bitter- tasting  yellow  resin,  eolabU  i»  J 
alcohol  and  ether,  —  7.  It  ia  not  altered  hy  dilute  Hitric  aeid  ;  hot  <*>fl 
centrated  niCrie  acid  colours  it  rose-red,  yellow,  bine,  tlicn  again  yellal^H 
Tith  rise  of  temperature,  evolution  of  nitric  acid,  and  funnation  af^| 
yellow  resin  ;  fuming  nitric  acid  actd  etill  more  strongly.     TV  jiAa*i^B 

(bill  formed  ii  britlle  at  0°,  lough  ind  duciile  nhea  modenUl]r  hctfcd,  vtltt  ^^M 
Stronger  heat,  awelluig  op  ind  giTin;  off  ubitr,  reiy  olfeosi'e  rapann,  aoi  °'^'*^^| 
lake*  Arc,  boming  nitli  fiirnr,  and  Icivin;  a  large  qaanntj  of  tpan^  iliucoaii  '■'^^H 
with  poUih,  lime,  or  bar^U,  it  gives  off  ammoiiia   hiting  to  einp)'ro>>'*Mlc  odMtl^H 
diuoUcs  terj  mulilj  in  aic|ueug*  potuh,  carbonale  of  poUab.  snit   BiDtaonM.  mtij  m    | 
slmhol  both  hot  and  rold,  and  U  separated  bj  mter  rrom  (be  biiut  aolatiaB  i>  Ha 
form  of  a  fellow  powder ;  when  lepeitedlf  dUtilled  nilb  fuming  nitric  acU,  [l  (<••• 
oialic  add.  —  S.    Caoutcliin   gradually   heated   with   euneejitmUd  a^aW 
e/Uoric  aciJ,  becomes  hot,  and  forms  chlorocaoutchin  and  jierdiloric  acii 
—  9.  It  is  decomposed  by  io:fie  aciW.  —  10.  Boiled  with  crytbiZio/'tfirMie 
iKid,  it  forms  a  yellow  resin. — 11.  When  dropt  into  oil  of  ntriil,  il 
becomes  heated,  eliminates  snJphnrons  acid,  and  forms  a  brown  noetBBM 
acid,  yielding  with  carbonate  of  baryta,  a  solnble  baryta-salt,  wUd^ 
when  decomposed  by  siilphates,  forms  non-crystalline  saXtt,  aolable  it 
water.     (Himl^.)     The  formula  of  this  ncid  is  C"H'*S'0*  ;  )b  liBi*«K 
gave  by  analysis  83  p.  c.  calcium,  the  formnla  C^H^CaS'O",  rcqnrai 

85  p.  C.  (Williams.)  Caootchin  ia  coloured  rtd-b™«Ti  to  black  b;  ml  of  Wni 
becoming  nscid,  giiiag  oS  snlpburoui  acid,  and  tepantin^  after  21  bonrt,  ■  CAhiBta 
oil  floating  on  the  snrfBCe  nhich  appears  to  be  impure  eupiooe.  This  oil,  watM  att 
water  and  dehjdrsted  Kith  chloride  of  caldom,  hai  a  aprcific  grratity  of  4*86,  Mb  ri 
203*.  nnells  like  rock-oil,  hoi  an  aronialic  laite,  voUtJlttei  vilUout  altersttea.  Ml  b 
neutral ;  it  is  not  decomposed  hy  fuming  nitric  acid,  abiotbi  only  a  wvall  tfuulttf  rf 
hjdrocbloric  add  gai,  ia  bat  stigbllf  altered  bj  boiling  *iih  <nl  of  Titriol,  and  AarfiM 
in  alcohol  in  all  propoitiona.  When  the  thick  add  liquid  below  thia  oil  ta  wittA 
,  and  left  at  rest,  an  oil  leparatea  from  it  and  coihcta  on  lli«  aorbca  of  te 
acid  water.  Ttiii  latter  oil  hai  an  odour  differeat  from  that  of  caoolfluiii  annnaiit  EN 
that  of  nMcmar; ;  it  is  lolable  in  alcohol,  (till  more  in  ethcTt  and  field*  bj  illll  Hhflia 
a  atroQg-amrlliTig  oil,  eaiitj  salable  in  alcohol  and  ether,  decomposed  bj  ftuwlaf  Binil 
aeid  and  hot  oil  of  Titriol, — alio  a  roin,  which  separates  from  its  ethnval  aelatie*  •• 
additioQ  of  alcohol,  as  a  jrellow,  inodomus  and  taitele»  powder,  which  melt*  below  IM^- 
Dilate  sulphuric  acid  docs  not  act  upon  caoatchin.  — 1*2.  Caoutchin,  boiled  witk 
leltnie  arid  of  sp.  gr.  223  turns  brown,  and  gradually  docorapOM*. — 
13.  It  is  not  decomposed  hy  pfi'uphoric  or  phogphorous  aeid.  • — 14.  Witk 
dry  hydrochloric  acid  ijai,  it  becomes  hot,  acquires  a  brown  colonr,  and  il 
converted  into  hydrochlorate  of  caoutchin.  — 15.  Hsfdi-iodic  and  kyiry- 
bixnaic  acid*  act  iu  like  niacDer.  —  16.  With  aramie  aeid  it  taraayclW, 
blackens  on  boiling,  and  leaves  an  insoluble  residoe.— 17.  DirtilW  »'"* 
px^cutivm,  it  gives  off  a  few  gas-bobbles,  covert  the  metal  after  a  i 
with  a  grey  61m,  then  remains  unaltered  ;  it  is  likewi»o  ntnLfleoteil  \ 
iodium,  potash,  loda,  hnryUt,  or  livtf.  — 18.  It  converts  t 
boiling  iuto  cuprous  oxide  ;  permangavate  of  potaih,  on  boitil 
4|(Ua  of  manganese ;  but  exerts  no  de-ozidlsing  action,  c 
"  ,  on  prolitxidt  <•/  tmd,  minium,  pmxuU  of  Ifodt  * 
WU  ofpotcth.     ID.  Heattfd  with  UrcMoridt  of  gold  fl 
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plalinum,  it  gives  off  lijdrocbloTic  acid  and  forma  clilorocaontcUn. — 
20-  With  tfrdtloride  of  antimony,  it  turna  yellow,  and  on  boiling,  dark 
ereen,  and  fonne  impure  liydroehlorato  of  cauutehin.  Similarly  when 
boiled  witli  mereurie  chloride,  it  forms  hydrochlorate  of  caoutchin ;  with 
jaercuroua  chloride,  no  action  takes  place.  —  21.  With  lesquiehlimJe  of 
iron,  it  fonns  a  black-brown  mixture. 

Combinations.  Cftoutcliin  absorbs  in  H  days,  45  toIb.  oxygen,  willi- 
out  becoming  «aturste<l  ;  in  3  wcelie,  at  20°,  it  absorbs  2  rola.  oxygen. 

It  dissolves  in  2000  pta.  of  wutcr.  ll  lakes  up  a  small  (juaiitily  of 
vater  in  the  cold,  and  at  bibber  leniperatures,  a  larger  quantity,  wliicli 
■epamtes  on  cooling.  It  niav  be  dehydrated  by  agitation,  but  not  by 
distillation  willi  chloride  of  calcium. 

it  doea  not  absorb  carbonic  oxide,  marth  gas,  or  oUfint  gas,  but  takca 
up  II  %o!s,  carbonic  acid.  Caoutchin,  saturated  with  carbonic  acid, 
sbsorba  fnyjeen  niid  evolvea  in  3  weeks  6  volt,  carbonic  acid. 

Of  pAoiphonu,  it  dissolves  a  small  quantity  in  the  cold,  more  when 
bested.  The  hot  solution,  which  shines  in  the  dark,  deposits  the  greater 
part  of  the  pliosphorus  on  cooling,  at  first  in  fused  globules,  afterwards  in 
■mall  rhombobetiTons. 

Of  lulphur,  it  dissolres  a  little  in  tbo  cold,  ^  pt,  when  heated.  The 
hot  solution  deposits  on  coolini^,  slender  Khintng  nccdica,  and  at  last 
OCtohedruns,  still  however  retaining  in  solution  a  quantity  of  sulphur 
larger  than  that  which  caoutchin  can  take  up  in  the  ihe  cold.  Caoutchin 
does  not  absorb  tulphurctfed  kydrogm,  hut  diesolvea  bisulphide  of  carbon 
in  all  proportions.  ,?eleniiiTn  and  teleniom  acid  do  not  dissolve  in 
caoutchin. 

With  Hydrochloric  Acid.  Hydtwhlorale  of  Caoutchin,  Monafhlorhydrait 
it  eeomtciinr  liquidr,  (Gerhsrdt.)  Caoutchin  cooled  with  ice  is  compietelv 
mtumtL'd  with  dry  hydrochloric  aciJ  gas,  and  the  dark  brown  liquid, 
which  is  transparent  only  in  thin  layers  and  fumes  strongly  in  the  air,  is 
■baketi  up  with  water,  to  remove  free  Iiydrochloric  acid. 

Brown.  Sp.  gr.  0'05  at  15".  Does  not  solidify  at  39°.  Odour  strondy 
bat  repulsively  aromatic,  like  that  of  thyme ;  persistent ;  ta^te,  mild  but 
disagreeable. 
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When  «■(  onfirc,  it  hums  with  a  red,  strongly  fuliginous  flame,  green 
at  the  edges.  Gives  off  hydrochloric  acid  gas  when  distilled.  Treated 
with  eAlonne  or  bromine,  it  gives  off  hydrochloric  acid  gas,  and  is  con- 
verted into  chloro-  or  bromo-cacutchin.  It  is  not  decomposed  by 
aqoeona  potash  or  toda,  but  when  distilled  over  lumps  of  potash,  soda, 
lime,  or  Wyla,  it  gives  up  its  hydrochloric  acid  to  the  alknli. 

It  dissolves  in  ahtolute  alohtil,  in  tthei;  and  in  acetate  of  ethyl,  but  on 
adding  water  or  weak  alcohol  to  either  of  these  solutions,  the  whole  of 
the  caoutchin  is  precipitated. 

With  ITydrobromie  Acid,  caoutchin  forms  a  compound  analogous  to 
If"  hydrochlorate  ;  also,  but  less  easily,  with  hydriodio  acid. 
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Caoutchin  dissnlrea  in  tha  coM  b  Email  qn&ntity  of  iodide  iif$ulpiia; 
the  sululioit,  when  boiled,  j^ivcs  off  sulphuretted  hydrogen,  Kod  Wtu  ) 
hlaclc  thick  residue.  It  diaaoives  a  small  qoantitj  uf  iodide  of  phoipianit. 
forming  a  brown  solution  which  is  decolorised  by  water.  From  u 
aqueous  solution  of  bromide  uf  iodine,  it  wJlhdrawB  the  wbols  "f  tbil 
compound,  forming  a  bluiah-green  bslsum,  in  which  neither  bromin*  bit 
iodine  can  bo  delected  by  metallic  silver.  It  does  not  disaoKo  nureunc 
iodide  in  the  cold  ;  but  with  the  aid  of  heat,  it  forms  a  yellow  wluliun 
which,  on  cuuling,  deposits  almost  all  the  mercuric  iodide  m  yellow  toal*. 
which  after  a  while  become  red  again. 

It  absorbs  in  five  weeks  5  vols,  niirogtn,  a  small  quantity  of  tiifnci 
oxide,  and  assuiiiea  a  yellowish  tint  after  some  time  by  conlarl  witii 
tiiirie  oxidp.  It  absorbs  3  vols,  onnnonia  gat.  ]i  dMs  not  aoite  wilb  iqinn 
kminania-  It  does  not  absorb  cyanogen  gat,  but  hydni/yanic  acid  gat  ii 
absorbed  by  it,  and  ehlorxde  of  eyancgen,  in  almost  any  quantity. 

It  dissolves  a  small  quantity  of  iodidt  of  carbon  when  healed  tli<R> 
with,  and  deposits  it  in  shining  laminie  on  cooling.  Whm  boibd  with  iiUi 
of  carbon,  it  lamt  brown.  It  dissolves  with  facility  the  okloridtt  pf  ttrim, 
lulphur,  and  phoiphonis.     Mixes  in  all  proportions  with  xanlkictrid. 

Caoutchin  is  slightly  soluble  in  couccntrated  formic  and  oorf'C  «■'■' 

The  ■olutiom  pre)iBi«d  with  aid  of  heat,  depoilt  on  coolirig  BfarXj  the  wbol*  ■(  il* 
caoatchin  in  combination  with  fonnic  ind  acetic  acldi.     Caoutcbin    disaolvM  m-llt 

aeid  in  very  small  quantity ;  oxalic,  citric,  and  tartaric  aeidt,  not  at  til- 
All  these  acids,  boiled  for  somo  time  with  cooutchin,  prodaco  a  hrom 
glutinous  substance.  Caoutchin,  with  aid  of  heat,  aisaolros  ■  \ttpt 
quantity  of  bentoic  acid,  which  partially  separates  in  the  crystalliae  (UH 
on  cooling.      It  docs  not  dissolve  tannic,  mucit,  or  tuccmic  iicidi, 

Caoutchin  dissolves  iu  all  proportions  in  abfilute  alertluA,  elirr,  uJ 
acetate  of  ethyl,  but  is  not  soluble  in  chloride  of  efhyL  The  alcobolit 
solution  deposits  part  of  the  caoQiohin  on  addition  of  weak  alcohol,  uJ 
the  whole  when  mixed  with  water.  From  the  ethereal  aolution,  wiW 
does  not  separate  the  caoutchin,  unless  alcohol  is  likewiso  added,  TU 
alcohiiliu  solution  burns,  when  But  on  fire,  with  a  bright  flame,  whidi,  if 
the  right  proportiuos  have  been  chosen,  does  not  deposit  any  soot. 

Caoutchin  dissolves  in  oiit  Imthjued  and  volatilt. 


Apprndix  to  Caoutchin. 

1.  Chlorocaontchin. 

HiMtr.     (1885.)     Diiftrlatinn,  Giiltingen,  1835,  78. 

Chtnrkauitehiii.  Formed  by  the  action  of  chlorino  on  caoatcbin ;  >1* 
by  boiling  caoutchin  with  lerchloride  of  gold  or  bichlorida  of  pUtiuam, 

PifpanUioji.  Dry  chlorine  gas  is  passed  inloaflnsk  liaritij;  a  UvA 
of  caoutchin  at  the  bottom,  the  dolivery-tul>c  not  however  naibin^  " 
the  surface  of  the  liquid,  but  terminating  a  few  lines  abuvo  il,  and  '^' 
mixture  being  at  first  cooled  with  tee;  and  the  resultiuR  oil.  —  wiiri'i 
brown  at  first,  bnt,  when  completely  saturated  with  chlorine,  bcct^ 
colourless  and  viscid,  and  gives  off  a  larger  quantity  of  hydrwcbloric  »r* 
gas,  —  is  washed  with  a  very  weak  eoda  solution,  thsn  wUk  water,  id 
finally  dehydrated  UTOr  oil  of  rititol. 


ISOFRBNB.  331 

ProjyertitM.  Tmnsparent,  ciilonrless,  viscid.  Sp-  gr.  1-433.  Docs 
not  become  crystalline  on  cooling.  Hiu  a  peculiarly  Btrnn^  ethcrenl 
odonr,  aod  an  iutiilcMbly  and  peraistently  sharp,  buniiiig  taslo. 
NeutniL 

JDecompntitimt.  1.  When  ditlillt:!,  it  ijives  off  extremely  irritating 
hjdTochloric  acid  *aponr8.  —  2.  Boiled  for  aonie  iwnt  v\\\i  oU  of  vitriol , 
it  gives  off  tiydrucliluric  acid  and  lieoumes  carbonised,  —  3.  By  distillation 
with  jiotatli,  Uiiie,  or  baryttt,  it  yitilda  a  variety  of  oily  products, 

Combinatiotti.  It  dissolves  in  hot  nilrie  add  and  in  hot  oil  of  vitriol, 
eepnratitig  out  unchanged  on  cooling. 

It  dig:<olvc8  sparingly  in  viaUr,  easily  in  aUoJiol  and  e'Aw.  and  \a 
preci|>ilated  fruni  its  alcoholic  aolution  by  water. 


%  2.  Isaprene.    C'-'H'. 

C.  G.  Williams.     (I860.)     Fit.cteding*  of  the  Royal  Society,  10.  51C. 

Produced,  together  with  moutchin,  by  the  dry  distillittion  tif 
cauotchouc  and  gntt&  percba;  purified  by  repeated  cohobation  over 
sodium. 

It  18  an  exceedingly  volatile  liijuid,  of  sp.  gr.  D't1S23  at  ^0'.  Doils 
between  37°  and  38'.     Vaponr-density  2'44. 

Willbtns,  Vol,         Drnaitr. 

IOC    _..  60    ..,.    B8!3     Ba-0         C-Tspour 10     ....    41600 

8  H  ....     8    ....     1177     12-1         H-gu  _..     8     ....     0S5« 

C"H»....  69    ....  100-00     ino-I         V»p.  of  Iwpreno 2     ....     <-7m 

1    ....   a-;is72 

Thii  eiperinipnlal  compoiitlon  ii  Ibc  ninin  of  file  iniilrKi.  tkrrc  nr  Bpcdmetii 
from  caoutchouc  anil  lico  rrom  gutla  prn'liB.  Impreni  ii  paljrincno  wjih  sanutcbjn 
being  reUlcil  to  il  in  tlic  Mme  manner  >i  amjlrna  to  pnraoijlcnr.  From  tbc  limilarilf 
of  cumiHiaitiuii  belwcea  iinprrne,  ranutcliin,  aiid  pDri  caoutchoiic,  Willisnia  ic  of  apinioti , 
that  ths  decoinpoaillon  of  cnoutchauc  bj  bent  i*  Bimiil]>  the  diuuption  of  ■  pel^nicric 
hoij  Into  mbitancn  having  lioiple  retatian  to  it. 

Oride  of  laoprem,  C'H'O.  Isoprcno  expoeed  to  the  air  for  some 
notithe,  thickens,  and  acquires  bleacliiug  properties,  owing  to  the  absorp- 
tion vfoione.  Ud  distilling  the  ozonised  liijiiid,  a  violent  reaction  tukes 
place,  the  uDaltcted  hydrocarbon  didtils  off,  and  the  residue  solidifies  to  a 
pure  white,  amorphouH  maai,  containiag: 


klO 
- 


VUllami. 


.  100-00    100-0 
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Bomeol  or  Bomeol-alcohol.  ^^^H 

C^HWO'  =  C™H",2H0.  ^^^1 

pELorzE,  (tSJiI.)  Compt.  rend.  11,  365;  Ann.*Pfuxrtit.  40,  326;  ^nM 
J.  pr.  C/ifm.  22,  37D;  J.  Fharm.  S6,  C15;  ;?cpfr(.  72,  364.  fl 

GKRDAnDT.  jV,  Ann.  Chim.  Pki/s,  7,  286;  Ann.  /'/«ntn.  43,  3«;  U^B 
Compi.  rmJ.  U,  832;  J.  p,:  Chem.  27,  124;  further,  28,  46.        ^B 

Bhbthblot.  A',  Ann.  Ckim.  Phyt.  56,  7P;  abstr.  Cotnpt.  rend.  4T,  S^| 
Jw«,  Phann.  110,207;  JlfpertotredeCfiimie pure,  l,Gi;  Anm.Pi«^M 
112,363.  ^ 

Selating  enpeeiaUy  to  the  Modificatlont  of  Boj-Tinl : 

jKANjaAK.     Compt.  rend.  42,  857;  further,  43,  103;  J.  pr.   Chewi.  69, 
204;  Ann.  Pharni.  101,  94;  Chevi.  Centralbl.  (1S56.)  575  Uid  6*!. 

Oxyite  de  Sornine,  (Liurtnl.)  Camphol,  Alcohol  eamptalijue.  (HeriMfi.) 
Fesler  Bomfo-eamphor.  Campir'  iilidc  de  Borvte;  Barat-eamphrr,  Sumatra-am- 
pher,    DrgatalnHopi-eampirr,   CampAora  Swnalraiia.  C.  Btmieatit,    C,   Jllif«|»i. 

CopvAr  Barruhii  ol  the  natiTes, 

Source  and  Formation.  1.  In  the  cavitiea  of  old  stems  of  ftjo- 
halanopi  Camphom  (Colebrooke),  a  tree  growing  in  Sumatra,  especiallr  is 
the  province  of  Buros,  more  rarely  in  Borneo.  (De  Vriese,  NetirrtandnA, 
Kruidkundig.  Archiff,  3,  I  ;  Hooker's  Journal  of  Botany,  1852,  33  wJ 
68;  o\i!itr. _Pha,-m.  J.  Trana.  12,  22;  v.  Keasel,  Wien.  Akad.  Btr.  t, 
41 S.)  It  ia  scoopcil  out  of  fissurea  in  the  sterna  of  hevn  trees  witL  taiiU 
pieces  of  wood  or  nails.  (Da  Vriesi.-.)  It  occurs  in  the  cavities  of  Ua 
stem  a  generally  mixed  with  camphor-oil  (p.  314),  and  ns  a  cryslalJiBi 
sublimate  in  the  opper  part  of  the  cavities,  when  they  are  not  quita  G1'*J 
with  the  oil.     (Motley,  Pliiirm.  J.  Trant.  12,  30U.) 

2.  Oil  of  valerian  contains  bomeol  (.i.t]  the  ithcr  cnnMiturnU  mrnliavJ  U 
paja  313),  which,  on  rectifying  tho  most  volatile  portions,  sotnclinieit,  bnl 
not  alwaya,  sublimes  in  the  neck  of  the  retort;  hence  it  appears  cnk 
produced  occaeionally  from  valerene  by  the  action  of  hydrate  of  n<iti>k, 
just  ns  it  is  obtained  (p.  313),  sometimes  ahiindnntly,  soroetimn  bii 
epnringly,  on  setting  aaide  a  mixture  of  valerene  and  potash-ley,  xtA 
eubsequently  distilling  it.  (Qerhardt.)  The  crystals  thna  obtiiavdin 
not  borneol,  but  valerian-camphor,  C"H'"0',  cither  existing  it«dv  fonoiJ 
in  the  oil  of  valerian,  or  produced  from  the  valerol  by  dis'lillatiot- 
fPierlot,  N.  Ann.    Ckim.  Phys.  59,  291.)     This  view  ion  not  M^m  (itt 

(inliardt'E  ■nalfKi;  moreaicr,  both  Gcrhnnlt  snd  Rochlcdcr  obluntd  from  98  tf 
tnlrrlaii,  cDinuon  cimpbar,  which  prabablj  cud  bo  prodoml  oa\j  from  borwoL 
(Kr.J 

3.  From  common  Camplior.  When  camphor  is  heated  with  alooli«l« 
potash,  boroeot  is  produced,  either  with  evolution  of  oxygeo  : 

CHi'ty  +  2H0  =  C»H"0'  +  ZO; 

or  with  simultaneous  formation  of  camphic  acid  : 

2C>'H"'0'  +  2HO  =  C^RiH)'  +  cn'^o*. 

flowly  nt  100°,  more  quickly  at  higher  temperatures.  {B«rth«>liit.) 
M'bt^n  -2  pts.  of  common  camphor  arc  soalcil  np  in  a  tube  with  1  jt- 
hydrate  of  potash  or  soJa  and  5  —  0  pts.  alcohol,  and  bcatcd  ia  tho  ail- 
bath  to  180"  — 200°  for  3otlOhonrs,  or  to  lOO"  for  eeveral  wacU* 
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Moot  u  obttLised  from  which  water  separates  an  oil,  and  a  solid  mixtura 
of  borneol  and  common  camphor.  The  oil  decanted  a^nd  filtered,  and 
submitted  to  fractional  distillation,  yields,  lielow  240°.  an  additional 
(juantity  of  tliis  mixture,  a  viaoid  oil  aftern'nrda  passing  over,  and  a 
residue  being  left  in  the  retort.  Tbis  mixture  may  be  purided  from  oil 
by  pressure  and  sublimation,  and  then  contains  about  10  per  cent,  of 
common  camphor  with  00  per  cent,  of  borneul.  To  remove  the  fitrmer, 
the  mixtnre  is  heated  with  2  pts.  of  stearic  acid  to  200°  for  several  hours 
{or  to  160° — 180'  for  several  days),  wliereby  the  oiuimon  camphor  is 
volatilised  :  the  residual  stearatu  of  borneul  is  decomposed  by  heating  it 
to  120°  with  i  pt.  finely  pulverised  soda-lime,  and  the  borneol  whicli 
snblinies  in  the  neck  of  tbe  retort,  leaving-  a  residue  of  stearate  of  lime, 
is  collected  :  it  amouuts  to  about  -^  of  tlie  camphor  employed. 

Pro)>e)-tiei,  Small,  white,  transparent,  easily  friable  crystals  ^Pelouze, 
Gerhardt,  Bertbelol)  ;  Bix-sided  rhomboliodrat  prisms.     (Peloiize.)     NMi»o 

boroeal  totms  iniiU  lampi  o(  round  and  oyaX  iliBjies,  flat,  white,  ihin,  and  \  iacb  in 
dumcter,  mlied  with  very  blubU  dirty  trbitE  grauulea.  (v,  Kctscl.)  Lighter  than 
water,  (Felouze.)  Acparding  to  ChriBtison,  it  is  heaiier  than  wnier.  {N.  Br. 
Jrxb.  Ill,  33.)  Melts  at  las"  (Pelouze),  loss  easily  than  common  camphor. 
(Qerhardt.)  Boils  without  decomposition  at  212°  (Pelouze),  a  little 
below  SSO"*  (Qerthclot.)  It  is  less  volalile  than  common  camphor. 
(Gerhardt,  Mosley.)  Sublimes  even  at  common  temperatures,  and  boils 
at  a  temperature  not  far  from  its  melting  point.  (Berthelot.)  Rotatory 
powerof  native  borneol  3SA'  to  the  right  {Biot,  Compl.  renJ.  11.  370), 
of  tbe  artificial,  iiO"  to  the  right.  (Berthelot.)  Borneo],  jirepaped  with 
eampliar  nbtDiaed  from  oil  of  amber,  exiiibits  10  (imea  leu  deitro -rotatory  power  tlian 
mrlificial  borneol.  (Berthelot.)  Borneol  smella  like  Common  camphor  and  at 
the  same  time  like  pepper  (Pelouze,  Gerhardt,  Berthelot)  j  its  odour  ia 
moro  agreeable  (Motloy)  ;  it  has  a  burning  tasio  like  a  volatile  oil. 
(Peloiire.) 


20  C  

....  120    . 

...     77-92    ... 
„.     11-69    ... 
,.     10-89    ... 

Gerhardt. 
:7-CB 

n-85 

10'46 

Berlbelot. 
....     77-6 

0»11"<0"-.-.. 

....  15*    . 

...  lOO-OO     ... 

lOO-OO 

....  100-0 

Gerhardt  exomined  bortiFol  from  oil  of  valerian;  Berthelot,  that  from  comainn 
iphor.  —  Boracol  is  related  to  cotumon  camphor.  In  the  tamo  manner  as  alcohol  to 

^. 

Decompontiont.    1.  Borneol  heated  with  moderately  concentrated  nitric 

id,   gives  off  red  vapours,  and  is  converted  into   an    oil   which  6oats 

I  the  acid,  and  from  which    water  separates  common  camphor.      A 

Btnilar  decomposition  takes  place,  slowly  in  the  cold,  more  quickly  and 

iolently  with  strong  nitric  acid.     (Pelouze,  Berthelot): 


-  2.  By  distillation  with  anhydrous  phosphoric  aciil,  it  is  resolved  into  water 

nod  »  hydrocarbon  C'°H'"  (Pelouze),  which,  according  to  Gerhardt,  Is 

identical  with  his  bomeeno  and  that  of  Pelouze  (p.  313).  —  3.  Heated 

rvith  moderately  strong    hydrochloric  acid,   it   forniB  \iyAt(Ki\i\o"t\\«  lA 
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boroool.     Bligbtlj  h»lfd  Lonieol,  or  iii  cold  slcobolic  ■olutiaa,  al 
qu»iilil)r  of  bjdrocUoric  uici  gas.      ( Berthelut.)  —  4,      Heated  for  ■ 
200°  in  a  sealed  tube  willi  benioic  aei'l,  it  forma  benswla  of  b 
altaric  acid,  stearate  of  borneol.     (Bertbelot.) 

Borneo!  diseolvea  sparingly  in  ivaltr  (Pelouw)  ;  not  at  all.  (Bl 
tticlot.)  —  Tt  dissolves  reudily  in  alcohol  and  in  ethtr,  (Peloiue,  B 
tlielot.)  —  From  u  Golntion  of  3  pts,  borneol  in  10  pta.  nbaol^f 
]  (10  pts.  of  water  separate,  after  tbreo  days  standing.  1  -2  pt>.  | 
and  on  agitating  tbe  litguid  witb  ether,  tbe  ether  takes  up  ft'' 
0'6  pi.  of  bonieol.     (Bertbelot.) 


CompouniU  ItomerU  wiOt  Bomeot. 

1.  Lsevo-rotatory  Borneol, 

Oocara  in  the  alcobol  produced  by  fermentation  of  mwlilc  _ 
13  obtained  by  collcding  the  laminie  which  cryatnllise  out  from  toe  U_ 
on  sUinding,  or  in  the  fractional  disljllatton  cuuducted  u  >I«5crtfaed  »t  pi 
313.  It  is  pressed  Iwtnroeii  filtering  paper,  and  then  purified  bjr 
v-itb  n  larce  quantity  of  water  and  repeated  crystal  liaati on  I* 
(JeanjcEin.)  —  It  ippeara  to  bs  praductd  from  the  burneene  o 
(Je«.ij.'iin.l 

Propertlei.     Crystalline  Inminm  resembling  boraeol,  or  «U 


smelling  like  pepper  and  ponimon  camphor,     It  defects  pal»riae4  6 
the  left  as  muob  as  ordinary  borneol  deflects  it  to  the  rigiiL 


77-92    7r-;6 

11-69    la-os 

10-39     10-19 


C"H'»0>. 100-00     100-00 


■sitiong.     1.  Lee vo-bomeol  is  converted  by  boiling  ntfrwM 
into  Iffivo -rotatory  camphor  isomeric  with  oommod   camphor. —  9  ~ 
tilled  with  anhffdrota  phoiphorU  acid  or  chloride  of  tine,  it  yields  a  1 
carbon  resembling  oil  of  lemon  or  oil  of  bergamot.     (Jeanje&n.) 

I'u/«rpnr(n.  313V 

Cmnbin'Uionf.     Sparingly  soluble  in  irattr.  —  Rotulea   Ilk 
camphor  when  thrown  on  water. —  Dissolvee  leadilj  In  < 
alcohol,  and  in  cthrr.     (Jeanjean.) 


2.  Oil  of  Cfqepat 


Pfctf.  St/itm  de  Jtlat.  med. 
LEVKRKdtix.  Jtepcrt.  34,  129 
BcBotinLDBB.     Hepert.  36,  132. 


^^jfOIB 


Oil.   OF  CAJEPUT. 


DiBOUBT.     J.  C/tint.  mid.  1,  586;  Rfj^rt,  3fl,  361. 
BoBERKiNE.     Schu,  63,  484. 
Blanchet.     Ann,  Pkarm.  18,  214. 
Zeller.     Stud,  iiber  iither.  Ocle,  Landau,  1850. 

B*itncf  dt  Cajepal,  CaJFpuigi,  O/fMui  ei^/pati, 

Sourtf.  In  tliQ  leaves  (aleo  in  t)ie  flower-buds,  aecording  to  Lesaon), 
of  JJelaleuca  iHitfrvU,  M.  Itueodendron  {Dee.),  M.  OajeptUi  (Boab.) 

Extraction.  By  dietilltug  tlie  leaves  with  waler  (after  they  Iiave 
beoome  heated  by  being  left  over  night  closelv  preased  in  a  sack  ;  Rnmp.) 
The  water  which  passes  over  with  the  oil  reddens  litmoa.     (Schonfelder.) 

—  Front  the  leaves  of  Melaleaea  hyperie^olia,  Stickel  obtained  by 
distillation  with  water,  0'4  p.  o.  cajoput-oil. 

Properties.  Pnle  green  (Gartner.  Blanchet,  Stickel) ;  grftssgreen 
(Doberoiner) ;  greenish  yellow  to  pale  green  (Zeller,  nj.  itif.);  after 
recti6cation  with  water,  the  first  i  are  traniparont  and  colourless,  the 
last  i  green  (Sebiinf elder),  the  first  J  transparent  and  colourless  (Dobe- 
rcioor,  Blanchet),  the  last  J  pale  to  dark  olive-green  (Guibourt),  trans- 
parent and  colourless  (Di'iberoiner,  Blanchet) ;  tiftrr  ogiistiDn  with  animal  dinr. 

eoal,   it   i«  trmnparBnl  and  calourlcss   (Vnsmer,   Br.    Arrh.   37i   HB)i  IranspareUt 

(Doboreiner,  Blanchet,  Stickel)  ;  mobile.  (Pfaff.)  Sp.  gr.  0'978  at  D" 
(Gartner).  0  015  (Scbiinfelder),  0'94'J2  at  18^  (Diibereiner),  0'D2T4  at  25" 
(Blanchet),  0-916— 0-919  at  18%  0913  at  24°  (Guibnurt),  0-8I— 094 
(Zeller);  rectified  with  wator :  first  distillate  ti'DU?  (Schiinfclder),  0  697 
(LevcrkttlinJ,  09198  at  25°  (Blanchet).  last  0917  (Sch3nfelder),  0-02 
(LeverkOhn).  —  Boiling  point  175°.  (Blanchet.)  The  first  dixlllate  boEli  at 
17S*.    Ibe  last  at   17o°   (Blanchet),   the  most  volatile  nearly  at  10[l>.     ( DJtbareiner.) 

—  Odour  pungent,  like  that  of  camphor  (Pfafl') ;  aromatlo,  fainter  after 
rocti^cation.  (Blanchet.)  —  Cajppul.oil  from  Amlmiaa  ameHa  like  turpentine, 
easiphor,  ptppennint,  and  roMi ;  that  from  Parii,  like  me  and  raacmnrj  ;  after  rcctifi- 
oatinii  will)  waler,  it  hai  a  pungenc  odour  rather  lilte  turpentiae  than  add ;  tlie  latter 
diatilUie  ia   leai   pungent,  more  like  that  of  rate-wood  or  sine  wood.    (Guibourt.) 

—  Taste  burainff  (Pfaff),  warming.  (Blanchet.)  —  Neutral  to  litmus, 
(Scli^nfelder,  Z^er.) 

BUnchat. 

I  20  C    lao     ....     77-92     ;8-00 

^^  1BH 18     ....     lies    11-48 

^^L  2  O 16     ....     I0'3ll    10-52 


C»H"0* 164     ....  10001 


.  lOO'OO 


Is  (Lryerkiihn) ;  of  dodyl  (p.  2ib)  >i 


Coniistg  of  two  V 

'    nniDlHrrior  atoma  =C'"HMIIJ  (Ulancliet.)     Commercial  cijeput-oil  general tj  c 

Oopjicr  in  tolution.  whereby  ill  origliml  green  Gulour  it  deepened  (Stickel) ;  it  eibibils  a 
grEcniah  i-olour,  howeter,  «en  wIibii  do  copper  ia  prcaent-  (Guibourt.)  The  copper  which 
i;eta  into  the  oil.  when  it  is  sent  out  in  copper  veBiels.  cannot  according  to  Dobereiner. 
be  alaaya  recogniied  by  ita  usual  character  of  imparlinic  a  blue  colour  to  oqueoui 
ammouia  on  agitation ;  it  ii  alio  not  calily  precipitated  from  the  oil  bj  potasiiam, 
iron  or  tine,  but  better  by  the  rUclric  current.  When  the  polar  wire*  of  a  Toltaic 
batlerj  ore  dipped  into  cijepat-oU  mtxed  with  water,  the  poiitive  pole,  if  the  oil  con- 
tain! copper,  beconiei  covered  with  ciiproui  oxide,  and  the  wire  at  the  negatire  pole 
givei  off  hydrogen  :  if  aqueons  ammonia  he  added,  gas  is  evolved  at  both  poli^a,  flakea 
of  copper  are  likewlte  formed  at  the  negative  pole,  and  the  oil  turns  yellow.  —  Copper 
dUaalved  in  the  oil  may  alao  be  detected  by  shaking  it  up  with  aqueous  fenocjanide  of 

^otaaaiuni,  which  ptoducM  «  rod  precipitate  of  forrorjanide  of  copper.    (.Qql^ 
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dK  dfadtai  (YttliHilir  «d  «tkm)t   *j  a 
i  (Thht.  ^.  JmL  37.  US)l— A  iiiuli  of  i^cp«-« 
d  HEM^V  ta  GaihuMt.  C-Xl  p.c.  af  aappo-. 
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Jirtilfcilf,  ukil  Imng  k  ton  wUa  «afaMn  ■»!(•(»!»  Utte^  mmI  bwM  w 
M^iletelj-  wlm  act  <w  Crs  (HImAH)  ;  wben  dbtUled  with  w 
IcftTM  »  iatk  grcea  afTvpj  ^>M  wUck  ^nelb  like  Bloo-wtmd  o 
taA  m  neariru  hcKrjr  m  water.  _  (Gvibowt.) — S.  It  dkOdlva  itSM'i 
viAoot  espfoaMa  (BkaehctX  P^^Bg  of  ■  ibkU  qnuitUy  of  jdlowU 
nd  Taposn,  and  exUbitng  k  alij^it  riae  of  tenperUtire  ;  tkc  racttU  <i 
lanM  ^tk  ia^e,  •  imjji  hrasa  aaigataia,  «Weh  ifcit^  to  a  Jiy  crwaibliac  bib. 
(Zdlcr.)— 3.  Uixed  with  an  «^«al  qnsBli^  of  nirric  «cic/,  it  *«{iiii«t  I 
brown  or  Uack-browvcoloiirwitliaBtloai^tta  oAomr  iRoutatxt,  J.  fluvw. 
11,  129}  ;  bcooMa  bfanb-nd  if  hntol,  a^  giia  off  gat  ntli  Tiatain  (Z<ikr|; 
fcfwa,  «ttk  cndfiac  DoiK.  a  toft  jclkw  Raio.  (Ucmc.  Ovff.  jfa.  1T8G.  I.il2.>- 
Nithc  aol  hn  BO  miM  apoo  cq«pal-<riL  (BtndwC)  —  4.  Witli  c<Ad  ad  ^ 
witrioi,  it  tnnu  yellow  (BUhcImI),  oranse,  tiiea  cannine-rvJ,  with  eral» 
tioD  of  mlpImroBa  acid  (Dobereia«r),  brown-red,  fonniog  a  t— l^m  wbkk 
gnduall;  Womea  blaek-Iwowii.  (P&fll)  —  5.  It  abMrl»  A^rodUwic 
arid  ^01,  acquiring  a  bloc,  riolet,  asd  Gnallj  an  ametbv>t-red  ooloot.  — 
Cajepot-oil  coloBred  amethyat-red  bj  hydrocbloric  acid  gaa,  toTtu  mkl 
ia  ooUt  air,  and  wben  mixed  witb  alwhol,  deposita  a  bearjr  oil,  and  tin 
dingy  yellow.  (Dobereiner.)  —  6.  Potauium  abstracts  oxygen  fnn 
cajepot-oil  witboat  torDing  it  brown.  (Blancbet.)  —  It  docs  notut* 
cajepat-oil  more  strongly  Uian  on  oil  of  torpcmine ;  tbe  evolution  o(  pt, 
wbicfa  ia  weak  eren  at  first,  soon  ceasca.  (Dobereiner) — -7.  G[vt>u>M 
of  cajepot  becomes  yellow  by  coataot  witb  aqueous  aimaonia  ( Hi  -1 
Bometimet  quite  colourless  (Guibourt),  tbe  ammonia  likewu-< 
colourless  (Dobereiner),  assuming  varioua  Ghadea  from  greoni 
blue  (if  the  oQ  contaiDi  coppei 0  (UuibourL)  —  8.  Wben  sbaliLii 
aqaeoDs/nrocyanui^  of  potassium,  it  ia  decolorised,  or  ucqiurcs  a  grMu 


yellow  colour,  and  deposits  a  red  powder  (in  cue  it  cootilni  mmr? 
(Guibourt.)  —  9.  Boiled  with  nitropmesiilo  of  copper,  it  vielda  a  nuk 
precipitate,  and  lums  brown.  (Heppe,  .V,  Br,  AnA.  89,  S'l.) —  10.  Wk« 
It  is  COD  tin  ao ugly  agitated  with  ^  of  comtite  tuhtimale,  calomd  '» 
separated,  aud  the  oil  acquires  a  blae-brown  colour,  which  aftof**)^ 
continuously  increases  in  depth.  (Simon,  Pojfff.  37,  $57.)  —  11.  Win 
kept  in  copper  Tossels,  it  dissolres  coj>per  and  turns  green.  (Onibooti) 

Cajepnt-oil  disaolres  readily  in  alcohoL     (Guibourt,  Z«U«r.) 


3.  Oil  of  Coriander. 

Trommsdorpf.    if.  Br.  Arch.  2, 14. 

Kawalier.     ir/cn.  Ahtd.  Btr.  9,  313;  J.  pi:  Oem,  58.  tU;  i 

Ann.  Pharm.  »i,  351;  Chtm.   CmtraS/L  1852,  716;  S,  J.  fl 

23,  479. 

Source    and    Extraction.      In  coriander,  the  fruit  of 
talivum.    L.  —  Tho  bruised  fmits  are  distilled  with  water. 
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Pnpertieg.  Colonrless  oil  (Trommsdorff),  pale  yellowish.  (Kawalior.) 
8p.  ffr.  0-859  (Trommsdorff),  0-871  at  14^.  (Kawalier.)  Boiling 
point  150^  (but  not  constant).  (Kawalior.)  —  Smells  like  coriander,  but 
more  agroeably ;  tastes  aromatic,  but  not  burnin^^  (Trommsdorff),  like 
eoriander.     (Kawalier.)    Neutral.     (Trommsdorff!) 
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a.  Oil  dried  over  chloride  of  ralciam  and  rectified;  b.  Its  most  volatile  part; 
boUi  aeoording  to  Kawalier,  are  isomeric  with  liquid  tuq>entine-camphor.  c.  The  most 
volatile  product  of  an  oil  merely  dehydrated  with  chloride  of  calcium^  but  not  heated 
to  the  boiling  point ;  d.  The  oil  distilled  therefrom  at  200^;  both  c  and  d,  according  to 
Kiwalier,  are  composed  according  to  the  formuU  C^H^H)^  »  4  C^H**  +  2  HO  or 
2CTO'«  +  2(0»ff»,HO). 

DeoompoHfums,  1.  The  oil  explodes  strongly  with  iodine,  —  2.  With 
2  pts.  of  fuming  nitric  acid,  it  forms  a  yellow  resin  (Hesse,  Oi^eJl.  Ann, 
1, 422),  a  greeniiih  rosin  having  a  peculiar  odour,  and  becomes  very  hot. 
(Troinms<lorflr.) — 3.  Mixed  with  oi7  of  vitriol,  it  yields  a  saffron-yellow 
liqiud,  which  gradually  becomes  dark  red  and  ultimately  brown  red,  and 
duurs  rapi<lly  when  heated.  (Tromuisdorff.)  —  4.  When  repeatedly 
distilled  over  anhydi'ous  phosphoric  acid,  it  is  converted  into  a  yellowish 
offensive -smelling  oil  isomeric  with  oil  of  turpentine  (containing  88-28  p.  c. 
C,tnd  11-78  H).    (Kawalier.) 

Comhinaiiofu.  With  Hydrochloric  Acid,  CS^HS^Cl^O.  (Kawalier.)  Dryhydro- 
ddoric  acid  gas  is  passed  into  coriander-uil  cooled  with  ice ;  and  tlie  oil  which  remains 
liqiud  after  saturation^  is  washed  with  aqueous  soda,  then  with  water,  and  dehydrated  by 
*|itition  with  chloride  of  calcium.     (Kawalier.) 

Calculation  according  to  Kawalier,  Kawalier. 

40  C 240  ....  67-81  07-51 

35  H 35  ....  9-89  10-00 

2  a 71  ....  2004  20-40 

0 8  ....  2-26  2-09 

(C»H»e,HO  +  HCl)  +  rC»Hi«,HCl)  354     ....  100-00     10000 

Coriander-oil  dissolves  readily  and  abundantly  in  glacial  acetic  acid, 
^^icokol,  etiier,  bxiA  fixed  oils.     (Trommsdorff.) 


4.  Oil  of  Osmitopsis. 

^*  Gorup-Besanez.     (1854.)    Ann,  Pha)*m.  89,  214;  abstr.  J.  pr,  Cliem, 
61,  513;  Clitm.  Centraibl,  1854,  299. 

OmUuol,  Euence  d' osmitopsis. 

Source,     In  Oitnitopsis  asteriscoides,  a  South  African  ]daiit. 

TOT..  VI r  7. 


338 


PRIMAKY   NUCLEUS   C^U": 


ProptTtie*.  Yellow  or  fiiintly  greeniBli ;  tliat  which  il'wtiU  Mvwn 
]7S°an(]  188°  IB  colourteeg,  mobile,  and  feeU  rough  bctwonn  thn  tincrfi. 
Sp.  gr.  0-931  at  16-2'';  0'921,  rectified  at  178' — 188^     Boiliiv  point  bm 

constant,  but  ranging  ohiefiy  betweeu  176^  ftnd  1S8^      It  bciriiu  lo  U.:i 
slightly  at  ISO",  boilB  regalatly  at  1"6%  two-tbirda  distilling  i'^' r 
at    178".     It  does  not   solidify   on    cooling.     Odoar    peiiiln 
uleasautly  like  camphor  and  cajenut-oil ;  nioro  delicate,  afUr  r 
between  178"  and  188".     Has  a  burning  taate,  and  pKniuct's  :i      ■  > 
sensation  in  tbo  throat.     Neatml. 
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Deeompositions.  1.  The  crude  oil  when  dittilled  finally  gii'M  of 
a  yellowish  liquid  between  188°  and  206°,  afterwards  cuniphor  snblioNt 
between  207°  and  208",  and  a  dark-coloured  resiu  remains.  —  S.  XTdk 
cold  nitric  acid,  it  remains  unaltered,  but  with  the  liot  acid  a  vioi«t 
evolution  of  nitroua  gas  takee  place.  —  3.  It  tarns  brown  with  od  4 
vitriol.  —  4.  With  pota»tium,  it  gives  off  a  small  qnanti^  of  gM,  tk> 
metal  at  the  same  time  becoming  oxidised.  —  It  doee  not  form  a  hy^ 
carbon  by  distillation  with  alcoholic  potash.  —  0.  From  awmimttai 
lilver-toltUiom,  it  reduces  the  metal  only  after  loiig-con tinned  boilieg.  — 
7.  It  dissolves  io-line  without  oxplosion. 

Comiinaliong.  —  It  disaolvee  in  all  proportions  of  aUofu>l  and  rtltr.  — 
It  is  nearly  iusoliibic  in  water,  but  forms  with  it  n  turbid  liqaid  havai 
the  odour  of  the  oil. 


Camphor. 
C"H"0'  =  C»H",0'. 

Hanel.     (1703.)     Pits,  de  campk.  Lugd.  B.  1703. 

DttMAcnr.     Detim.  Lahnntnl  tn  Orontn.  1 ,  342. 

Pebdbb.     JSeitriigt  mr  MineralgaehickU,  1,370. 

KoseoARTEM.     Dist.  de  eamphora,  ^e.,  Giitt  1785. 

Bouillon  Lagranob.     Crrlt.  ^nn.  1799,  2,  301. 

Sadbsube.     Ann.  Cliim.  Wyj.  13,  275;  Sehur.  28,  389:  farlhOT.  SJ.  H 
N.  Tr.  5,2,  U-2. 

OcHAs,     Ann.  Chim.  PAj/i,  •18,  430;  further,  50,  225;  Am.  Kil 
Atat.  /'harm,  fl,  259;  Schw.  Sa,  89. 

LiEUio.     Pof/ff.  20,  45;  Ann.  Chim.  J'hy*.  47,  95. 

BLAMcnGT  &  Srll.     ATin.  Pkattn.  8.  304. 

LxcREST.  Ann.  Chim.  Phyt.  63,  207;  jltin.  Pharm.  !«,  WS;  J-f*J 
Cham.  \\,2Bl.  —  Compt.  rend.  10,532;  J.  pr.  Chfm.20.  i»$.—Mr^ 
tcient.  II,  263;  J.;.r.  C/iem.  28,  333.  — Jf.  Anu.  (»."■*.  nft.l.f 

—  Compt.  cliivt.  1845,  150  —  Compt.  rend.  20,  511   T        " 

18,  158. 


CAMPHOR.  339 

Martiob.     Antt.  Pharm.  25,  303;  further,  27.  44.  —  N.  Eepert,  I,  541 . 
Dumas  &  Stab.     N.  Ann.  Ckim.  thjs.  1,  4fi;  Aim.  Pharm.  38,  184. 
Dki-alakdk.     N.  Ann.  Ckim.  PAys.  1,  120;  J.pr,  Chem.  23,  387;  Ann. 

Pharm.  38,  337. 
DcTBocHET.     Compt.  mid.  12,  2,  ami  2!),  iind  126,  ami  598. 
CtADS.    Pdenb.Atad.  Hull.  0,229;  Rev.ecUnt.  9,  181;  J. p:  Chem.25, 

257;  .V.  .Br.  JrcA.  30,  170. 
Gehhabdt.     iV.  Ann.  Ckim.  Phyi.  7,  282;  /.  fr.  Chem.  28,  46;  Ann. 

Pharm.  45,  34, 
BocHLEUER.     Ann.  Pharm.  44,  1   and  3  and  9. 
DoppiNo.     Ann.  P/iarm.  49,  353. 
BWKAU.     If.  Ann.   Oiim.  Pbyi.  24,  337;  J.  pr.  t'Arai.  4G,  29G;  i*nw. 

/■Aurm.  78,  276;  abatr.  Meptri.  110,  176;  i'Aarn*.   Cmti-albl.  1849, 

56;  Com/Jt  ren<Z.  27,  184. 
^  Bkrtuelot.     A^.  Ann.  Chim.  Phys.  56.  78;  abstr.  Compt.  rend.  47,  266; 
^L    jlnn.  P^xnn.  110,  367. 


Memoin  relating  etpeoially  to  the  Modifications  o/Camphoi: 


SlBSAiGHES  8t  CiTAiTTARD.     ^''.  J.  P/iarm.  13,  241;  J.  pr.  Chem.  45,  45; 
abstr.  Ami.  Pharm.  68,  342. 

CHAtTARD.  Compt.  rend.  37,  166;  Jf.  J.  Pharm.  24,  168;  J.  pi:  Cttem. 
^^  60,  139;  Fogg.  90,  622;  abatr.  Cliem.  CentralH.  1853,  636;  N.  Br. 
^^  Arch.  76,  168, 

^HfuijsAN.  Cmipt.  rend.  42,  857;  further,  43,  103;  /n«.  1856,  176  and 
^^m  260;  /.  /ir.  CArm.  69,  204;  Ann.  Pharm.  101,  94;  Clitm,.  Cmtralil. 
^B     1856,  575  and  G72. 

Cinn^^'"*^-  Cdm^Arf,  Campher :  Laarta  rempher;    Dtxlro-camphor,    Camphrt 

-  (    iroit;  Kitleiieampher  oder  chinetiKher  oder  fVjr-moifle-caiB^Afr ;  riiiieiieonipier,  or 

Batarian,    DhIcA,  Japanm    Camp/ior.     tXiyde  de  camphine  (Bertbelot.)     Aldihyde 

eampholigMC  (Berthelut.)     Not   known   to    the  Greeks  and   Romaos;  tint,  iotroduced 

into   Earo))<)  bf  tbe  Arabians;  tint  noticed  by  Actiua  lonarda  llie  eud  of  tlie  fifth 

ro/(i*n/ig)  Si  fossil  resin;   by  olherg,  u  a  reain 


Source  and  Extraction.  In  all  parts  of  tbe  camphor-tree  (Laurua 
Cttmphora,  L.),  indi^^enous  in  China  aud  Japuii.  It  is  obtaiaod  in  those 
«04intri«s  by  boiling  the  comnlinut«d  parts  of  the  plauts  with  water  iu 
Itettles,  which  are  covered  with  rashes  or  rico-straw,  and  with  an  iron 
helm  :  crude  camphor  thoa  eublinies  into  the  straw,  and  is  converted 
Sato  reSned  camphor  (generally  in  Europe)  by  sublimation,  either  per  te 
«r  with  chaJk  or  lime.  Camphor- trees  raised  in  hot-liouses,  likewise 
;y^d  camphor.     (Qiippert,  N.  Br.  Areh,  20,  93.) 

Formation.  1.  By  heating  bomcol  with  moderately  strong  nitric 
aci<l.  (I'elouze,  Coiapt.  rend.  11,  365  ;  Ann.  Pharm.  40,  326  ;  J.  Pharm. 
S6,  C45.)  An  oil  formi  on  tUe  surface  of  the  aci.I,  and  from  this  oil  cimphor 
■epKrslea   on  addition  of   wnter.     (Peloiiii.) — 2.   By    the   action    of  plntiouni- 

llKck  oil  camphene  (p.  271)-  (Bertielot,  Compt.  rend.  47,  266.)  — 
3.  By  distilling  oil  of  valerian  with  fuming  nitric  acid  (Roohleder)  ;  but, 
Kocording  to  Pierlot  (JV.  Ann.  Chim.  Phyn.  56,  291),  camphor  is  not 
formed  in  this  manner  (»ee  iwge  322).  —  4.  When  oil  of  sago  is  dropped 
*-'-  fuming  nitric  acid,  a  solution  is  formed,  from  which  rommon  <3a,vu^VM<c 
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aublimeB  on  ilistiUiition.     (Goohleder.)  —  5.   By  distillinK  oil  uf  t 
with  bicUromate  uf  potasli  and  sulpliurio  acid.     (Persoz,  Compt.  rtmd.  13, 
433;  Vo^iX,  N.Br.  Areh.  "A,  18;  f/««m  CkMt.   1853,  319.)— 6.  By 

the  action  of  ohloriue  gas  on  oil  of  sassafras.  (Faltin,  Ann.  t'k-;rm.  87, 
376.)  —  7.  Common  camphor  is  formed  by  diatillini;  amber  with  nitric 
acid,  and  may  be  separated  by  neutrntising  the  dtstilLito  with  ]iotasli  anil 
extracting  with  ether.  (Ddpping.)  —  8.  Macfarlane  obtAinod  common 
camphor  by  heating  camphoi-Oil  (p.  3H)  with  nitric  acid, 

PrapM'm.    Wliito,  translucent,  tonghmoss, generally  with  a  ciystsllo- 
granular  structure,  ma.de  up  of  octuhedrons  or  eoguienU  of  octohedmni. 
When  cryBtalliaed  by  alow  spontaneous  auhliniation  during  a  s|aoe  o/ 
three  yeare,   it   forms   perfectly  transparent,  six-sideil  tables,  luiae  of 
which  have  a  diameter  of  7  or  t>  mill i metres,  and  a  tbickacsa  of  2  milE- 
metrcs,  the  greater  number,  however,  being  only  4  to  J  a  millimetn! 
thick.      Crystalline   system,   the   rhombnhedniL      Combination   of  t]i« 
terminal  face  p  (Fig.  133)  with  the  pyramid  i*  and  tlie  six-sidol  priami 
{Fig.  13S).     p  :  r  =  1 1 8=  8' ;  whence  follows  r  :  r  at  the  base  =  1  n'  VH. 
Negatively  double-refractiug.  (Dcscloizoaux.)  May  be  imprc'^sed  with  iba     , 
najl,  cut  with  a  knife,  and  pulTeriaed,  not  per  w,  but  when  moistened  iritli     J 
alcohol,  and  easily  crumbled  to  small  angular  lum]>s.     It  fbrnu  <l«ulriic     I 
cryitaU,  the  form  of  nbicb  f>  not  influenRcd  \>y  light  or  b;  the  wilvcnl.    (Ribilp,     I 
N.  Br.  drei.  43,  307.^    A  aoliitlon  of  ■  iniiil  qusDtitjr  of  oxaiplior  in  ■  drap  i/ 
alcohol  leases,  when  evBiioraWd  oa  a  gl»6i  |il»te,  eryatili,  which,  whru  eumineil  hjtt 
microwope  with  potariHil  Itghl,  eihil'il  beaatiCul  colours  (n  j)ru|>ertj  which  Jtsliniwil)') 
uMral  from  srdiiGial  camjOior).     (Bsilej,  Sill.  Ana.  J.  Mai,  ISIil ;  Chem.  CnlnlU. 
I85I.  592.) 

Sp.  gr.  0-9S87  (Brisaon),  0-9<JG8  (Nowtou);  1-00  from  0°  to  0-«°, 
0  008  at  C-25,  0-992  from  10'  to  US".  (Brisson,  iV.  By.  AreA.  48,K7.) 
Camphor  in  small  lumps  floats  on  water  at  IS",  has  a  specific  gnTJt/ 
equal  to  that  of  water  at  6'25%  and  floats  on  itagaiualU".  (IlriMon-l 
Camphor,  at  tho  temperaturo  at  which  water  posneiiMa  its  iiiaiim«i< 
denoity,  docs  not  follow  the  same  law  of  expansion  as  water,  but  contricU 
continuously  as  the  temperature  falls.     (Muiirkc,  Jtrperl.  48,  246.) 

Gnmphor  mells  at  150^  (Veuturi),  175°  (Gay-Lni««-),  Ii(f- 
(Thomson,  Ann.  PhU.  1820,  392.)  It  boils  at  204-  (Gny-Ussnc),  204-*' 
(Thomson),  and  may  bo  enblimed  without  deeoni|>osition  ;  it  rolstili"' 
in  the  air  even  at  ordinary  temperatures.  VapournloDsity  =  S'46S- 
(Duma«.)  Tension  of  the  vapour  at  ISA"  =  0'004  met.  of  a  column  i)f 
mercury. 

Rotatory  power  37*4°  tio  the  right,  dimiuiahing  however  as  the  galntia" 

becomes  more  dilute.  In  solution)  of  ramphor  in  tCFtie  mciil,  th«  rourorj  [■•* 
inridl  witli  incrc'ipd  dilution  from  3<i'2*  to  SO'fl'  to  the  right .  in  mhsoluie  ilMb^ 
froni37-2B*to3^-23°  lotheright.  (YiioX,  N.  AHK.Chim.  Pk^i.Tt^.ihT  \  Comfl.n^ 
iS.  233;  Aon.  /■Asm.  8t,  IGO.  The  roUlorr  power  of  camphor  inrrrmfet  mlb  l" 
ntTnuiglbilitir  of  therayi  more  than  that  of  moil  other  bodic*.    (.*i  iiMcn,  .V,  jIbh.  Oli*- 

J>Vi.  H.  417.)  It  is  only  camphor  melted  by  heat,  not  solid  crystalllM^  | 
camphor,  that  acta  npon  polarised  light,  (Besoloiicanz,  jV.  Ann  ■"^'' — 
PUfft.  56,  220.) 

Camphor  has  a  peculiar,  aromatic,  penetmting  odour.  The  ' 
disguised  by  nddition  of  musk  (Fleischmaun.  Brprrl.  104,  25a ; 
Cmtiabi.  1850,  432);  and  completely  destroyed  by  mixture  « 
/atida,  ffolbanum,  tagapntf,  anime,  or  tolu-baltnm ;  partially  by 
of  dmpon't  Hood,  otibiinum,  maatic,  bemniti,  opt^xmnr.,  ttwiHtahif,^ 
midcum;  the  udour  bnst  ' 
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nmn,  ffambotfs,  evphorbiitm,  bdellium,  amber,  myrrh,  tcammony,  mmdmach, 
pine-rfgin,  colnphoni/,  or  Chivi-reihi.     (Planche,  N.  Br.  Areft.  22,  107.) 

Cikniplior  IS  not  a.ltereil  by  czjiosuro  to  liglit  or  air.  Its  tasto  ih 
wanning;,  bitter,  and  burning. 

Small  lum|)s  of  duiiplior  thrown  upon  water,  esliibit  a  rotatory  motion. 
The  caii^o  of  this  nioveniont  has  been  supposetl  to  be:  1,  An  eleotrio 
current  between  tlie  camphor  and  Ibe  iilde«  uf  the  ressel  contflining  the 
water.  ^Komieu,  Mf.n.  <h  VAcail.  17.^0.) — 2.  An  odoriferous  elaetio 
fluid,  which,  by  eurrouuding  tlie  camphor,  impedes  the  action  of  air  am) 
wat«r  upon  it.  (Prerost,  Ann.  Vhim.  21,  iHH.)  —  3.  The  attraction  of 
camphor  fur  atr  und  water,  and  its  Bimultaneoiia  solution  in  the  one  and 
iLe  other.  —  4.  Tbu  expansion  of  an  oil,  which,  being  given  off  from  the 
camphor  in  the  form  of  vapour,  is  attracted  by  the  surface  of  the  water 
■nd  forms  a  thin  layer  thereon,  this  expansion  beiog  risible  in  the  foroe 
with  which  all  foreign  (mrticlcs  floating  on  the  water  are  repelled. 
(Vcntury,  Ann.  Chlm.  21,  2tt2 ;  Corra.lory,  Ann.  Chm.  37,  38.)  — 
5.  The  clHiix  of  the  camjihor  itself  into  the  water  and  into  the  air. 
jSerutlaa,  y.  Pluji.  91,  172.)  — 6.  The  volatiUsation  of  the  camphor  and 
ltd  simulLineona  solution  in  the  iieareat  particles  of  water.  (Mattoucci, 
Ann.  Chim.  Phj/i.  53,  21G.)  — 7.  The  attraction  of  the  water  fur  the 
camphor,  and  the  repalsive  action  exerted  by  the  latter  upon  the  water, 
two  opposite  directions  of  one  and  the  same  force,  which  acts  in  a  curve, 
one  extremity  of  whose  major  axis  corresponds  with  the  neighbuuring 
bodiea  from  which  this  force  proceeds.     (Dutrochet.) 

I.  Sauisure.  Z.  Giibel.  3.  Thomson.  4.  Ure.  &.  Docdm. 
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a  also  0-S4  N;  2.  Srtw.  40,  356;  A.  Ann.  Phil.  1820.  392;  i.  Phil. 

^U3ai,lli  ScAw.  ii,  335)   11.  Irom  berneor  obluned  from  oil  of  nlMUDi 

i  13.  from  oil  of  tMUj. 
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Aceor&f  to  S—cg,  fytm  k  |wo>Ited  br&evBioB  of  1  li,  tiituMi  ailt 
lai  »  A:.  oc!-rH :  aegwlLig  to  Lk&v's  im  BBaSTfis.  it  lumnwdi  to  tkc  fDnali 
C-liH>  fc3BLf"cjc  zo  Dzzai!.  is  urws  v^ta  -^  fora«:a C^HHI.  and eoamta of  1  voL 
eucirb:«?!i  icii  «  v  :i.  oxtebc,  yr>  Ki-arart  &  Seil  stppofcd  it  to  eoataiB  a  iHipli 
c-i  'Iff  rii'i-a."  C^IT.  =2  c<:^:..:^s:a  vrs  otttsb.     Coum»  nrnphor  ii  nfatal  li 


Dw:mf<jm:i:%i.  I.  Camphor -raponr.  paaeed  tbronirii  s  nd-^  ^bm 
or  poreetiin  nbe.  rieLis  a  oxnbsfsible  sas.  vhick  explodes  with  2  Toli. 
oxTren.  prc-iscicz  1  -4o  toL  earl>oa:c  acid  (Cnukshank) ;  &  robtfle  o3 
eontaisi^z  caciphor.  easuj  solsble  in  alcohol ;  a  combustible  gas  of  ip.  gL 
O'S'S^^r.  1  roL  o(  vhich  absorbs  bj  exploaon  1*4554  oxygen,  ptodadif 
0^55  T0I&  car^aic  aci«i  :  no  chaicoal  Mparates  firom  the  euqkr 
Tapoar«L     (Sansore.) 

2.  Camphor  kees  its  odour  completelj  vhen  an  dedrie  curraii  m 
passed  thpMX^  i:  for  sozoi  time :  the  nmphor  tbns  deprired  of  laefl 
remains  inodoron*  f.-r  a  vhile.  eren  vhen  lemored  from  the  actioo  of  tb 
current  and  in  contact  with  the  gronnd,  and  reeorera  its  odoar  aftar  ■ 
Ioniser  time.     (Libri,  .Ijm.  Ckim.  Fly.  37,  100 ;  Sdktt.  53,  175.) 

3.  Camphor,  vhen  tet  on  jire^  bonu  with  a  amokj  flame,  vtodwaaf 
carbonic  acid  and  water.  A  anail  qoantitj  of  camphoric  mod  (t  Ok) 
is  formed  at  the  ame  time,  and  diareoal  mnains  behind.  (BouiUoa* 
Lagrange.)  Spongy  platisnm  laid  on  cam|Aor  begins  to  glow  when  tfe 
camphor  is  set  on  fire.  cont:nnes  glowing  after  the  flame  is  blown  ot^ 
and  penetrates  throogh  the  campbor,  while  the  camphor-raponrs  in  tk 
neizbbonrfaooii  form  an  arbi-kresoent  cnrstalline  sublimate.  (Stntingk 
Beprrt.  21.  410  :  Van  Prk.  Befkrri.  21,  235.) 

4.  Moist  Morini!  converts  camphor,  with  erolntion  of  hydrochlorie 
acid,  into  a  liqaid  cccpoand  ( hydrochlorate  of  camphor).  (Qaiiw) 
Chlorice.  pasised  icto  an  alcoholic  s«.^lution  of  camphor,  decompose  tk 
alcohol,  and  a:  last  slowly  -iec»5aip->5*e3  the  camphor.  ^Claus.)  Camplwr 
nielis  in  chlorine  gas  to  a  I:'|:i:i.  vhich  is  scarcely  heavier  than  water, 
rc«tates  to  tho  rijhu  gives  ut!  cblcrne  in  the  air,  leaves  dextro-roUtoiy 
camph-.T.  expl^-des  readily  ia  s::ii?h;ne.  and  deposits  camphor.  (Denlb« 
A  nit.  C'tim.  F.\^t.  75.  o^.)  Burning  camphor  goes  ont  in  chloriiM  p^ 
but  barns  away  in  i:  vith  a  -iiirk  red  dame  and  deposits  charcoal,  if  itW 
wrapped  up  in  tinfoil,  and  the  tic  foil  sprinkled  with  powdered  salplii^ 
of  antimony.     (Moerten  i  Stratingh.  ScAu.  3,  442  ;  -V.  7>.  16,  300.) 

6.  Heated  with  iV-ii/i*'.  it  gives  oflT  hydriodic  aci«l  gas  (Colin  &  Gail* 
thier),  only  after  long-continued  action  ^Gnyot,  J.  Fhys.  5.  233) ; 

7.  By  prolon^red  boiling  with  n-Iric  acid,  it  is  converted  into 
pboric  acid.       Bouillon-Lap^acre.^ 

^i.  Campbor.  heatel  with  ril  '/ ntrll  to  100*  for  12 —  13  bnuw,  i* 
resolved  into  caniphrere  'p.  xiii.  l-*6\  sulphnniusaciil  gas,  andcbtm«L 
Chaatani,  C'U/r.  rr«f  44  t?:"  :  y. /r.  (7«-m  71,310.)  Heated  for  tf 
hour  with  excess  of  oil  of  vitriol,  it  is  converted  into  a  volatile  oil,  whici 
has  the  chemical  properties  Aiid  Ci*mp«.«sition  uf  camphor,  but  lew  ii>tatoit 
p:>wer.  and.  when  heated  with  |vtash  to  nearly  iOO',  i.s  convertctl  inio  » 
solid  caniphur,  whose  rotatory  p^^wer  is  less  than  that  nf  the  oriziail 
camphor,  but  greater  than  that  ff  the  oily  camphor.  (Delalande,  ln^^ 
307.  3i»i^.)  Acci-rdiii::  to  Gerh.ir.lt  {  Tr^u*i\  3.  «!>4),  the  oil  obuineJ  tj 
Delalande  is  pn<liably  cymene  :  acconliuj;  ti>  Chuutard.  it  is  campbraw 
containing  caniphi>r.  i*amphor.  heated  with  oil  of  vitriol  fonns,  with 
evolution   uf  sulphurous   acid   ^'as,  a  bruwn  mass,   from   wbich  vahr 
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jftrates  a  browD  substance;  on  cuatinuing  Lbe  heat,  sulphurous  acid 
pw  goes  off,  togetbcr  with  wntcr,  a  yellow  oil  Bmetlin^  like  pepper- 
mint, Bitd  camphor,  and  lastly,  sulphuretted  hydrogen,  which  decomiiosos 
irhh  the  sulphurous  acid ;  and  there  remains  a  black-brown  mass,  of 
vhich  49  pts.  dissolre  in  water  or  in  alcohol,  while  51  pts,  reuiain 
undissolved.  CHitchelt ;  Chevreul,  Ann.  Chim.  73,  68 ;  Gilb.  44,  164.) 
When  camphor  is  heated  with  water  and  a  atnall  quantity  of  sulphuric 
■rcid,  the  escaping  vapours  roddon  litmus.     (Buchner,  Repert.  9,  184.) 

9.  Camphor,  distilled  with  anhydi-oui  pitospkoric  acid,  is  resolved  into 
■rater  and  cymene.  (Doialando,  ^.  Ann.  Chim.  Phyt.  1,  868.)  Heated 
irith  concentrated  hydrated  pliosphorio  acid,  It  volatilises  fur  tlio  most 
{Mtrt  uodecomposed,  tlio  acid  ultimately  acquiring  a  black-browu  colour. 
[Buchner.  Kepcf-l.  22,  420.) 

10.  Terchloi-ide  of  pliogphoiiig,  or  (Jdorine  gas,  converts  camphor  into 
initdro-  or  sex-cLlorinated  camphor,  according  to  the  quantity  of  the 
Milorine  passed  in.  (Clans.)  Distilled  with  penta-ddondt  of  phosplioi-m, 
tt  ia  cuDTcrted  into  a  cryEtallinc  substance,  which  has  the  appearance  and 
idoQT  of  raono-bydrochlorat«  of  turpentine  oil,  is  sparingly  soluble  in 
llcohol,  yields  by  repeated  distillation  a  chlorinated  oil  smelling  like 
nrpestine  and  probably  containing  C'''H"CI,  and  b  itself  oomposcd  of 
?"H"C1' :  it  retiiaina  disiMjlvcd  in  the  chloropliosphoric  aci<i  which  passes 
tvor  at  the  same  time,  is  precipitated  from  this  solution  by  water,  and 
s  uot  decomposed  by  alcoholic  putu«b.     (Gerbardt,  Traile,  3,  6!)4.) 

C*H'=0'  +  PCi'  =  PCi'D'  +  CWKP. 

Camphor  dissolved  in  bromine,  is  decomposed  by  torbromide  of  phos- 
>borus,  with  rise  of  temperature  and  evolution  of  hydiubromic  acid, 
rielding  only  bromocamphor.     (Clans.) 

11.  Camphor  ia  set  on  fire  hy  chlorochromic  acid.  (Thomson,  Poi/ff. 
)1,  607  ;  I'ha.  Ti-ana.  1827.) 

1 2.  By  pentachloride  of  antimony,  at  lOO",  canjphor  is  converted,  wllh 
riolent  intumescence  and  sudden  evolution  of  hydrochloric  acid,  into  a 
•ed-brown  viscid  moae.  This  moss,  when  shaken  up  with  water,  deposits 
liowdor  of  alg.iroth  haviug  a  brown  tint,  while  hydrochloric  acid  and  a 
mall  quantity  of  chloride  of  autimony  remain  in  solution.  The  alcoholic 
txtroct  of  the  precipitated  algaroth -powder  leaves  on  evaporation  u  soft 
rojn,  having  an  agreeable  odonr,  but  not  like  that  of  camphor,  and  a 
ibarp  taste,  producing  a  scratching  sensation  in  the  throat;  this  reain, 
ivhen  distilled,  ^ves  off  hydruchtono  acid  gas  and  an  oil,  colourless  at 
Srst,  but  afterwards  Incoming  coloured,  and  having  a  pleasant  taste,  like 
ihat  of  peppermint,  and  leaves  a  bulky,  shining  charcoal.  The  algoroth- 
powdcr,  after  exhaustion  with  alcohol,  6till  yields  a  black  brown  resin  to 
rther.     (Clans.) 

13.  When  cam phoi^ vapour  is  repeatedly  passed,  under  pressure, 
aver  heated  potath-lime,  camphilate  of  potash  is  produced.  (Delalande. 
If,  Ann.  Chim.  Pkya.  1, 120  ;  Ann.  Plmnn.  38,  3d7.)  Camphor,  enclosed 
Id  a  sealed  tube  with  atathofic  pvtash  or  loda,  and  heated  in  the  uil-bath 
lo  180'  — 200^  for  S  or  10  hours,  ia  converted  into  borneol  (p.  332),  with 
irhich  a  little  camphor  generally  remains  mixed.     (Berthelol.) 

14.  Camphor  continuously  boil^A  wh]iaqurousjHrrmiin!;ana/e  of  po/^th 
rcilncce  it,  with  formation  of  camphorate  of  potusb.  (Cloox  >b  Gui"Uet, 
Gom/il.  irnd.  46,  1110  ;  /.  pr.  CA«h.  75,  177.) 

15.  When   oLujph or- vapour  is  jHiSEod  through  a  rcd-hul   liihu  tilled 
li/iayniciiU  of  lime,  u  Btronjily  coloured  oil  pu.iiic&  over,  which  boa  & 
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BlroDg  and  peculiar  odoar,  ifl  lighter  thnn  water,  boils  at  7i 
fication,  and  dissolves  in  aI<^obl>l  aod  in  etli^r,  but  not  ta  wtt 
Freiny'ii  canipbrotie  =  C"H*'0=,  and  cuutains  8503  p.  c.  C,  16-23  H. 
4-73  0  (cBlcnlaiion  65-71  p.  c  C,  10-47  H,  and  3'S2  O).      If  the  UniD  t*  n 
to  a  Tery  bright  red  beat,  tlie  camphrone  is  further  resoWad  inlo  outi 
oxide,  carbnretted  hydrogen,  and  DELpbtlialin.    (Freiuy,  Atm.  C/um.  PIf 
SO,  16  ;  J.  pr.  Cheat.  5,  355 ;  Ann.  Pharm.  15,  28«.) 

16.  When  campbor-Tapour  is  slowly  passed  over  red'/tot  irm, 
and  benzene  (xi,  134)  are  produced,  or  an  oil  isomeric  tberewttb, 
boils  at  140°,  ha^  a  pale  yellow  coluur,  ia  li^'litcr  tlian  WAtcr,  and  ksi 
peculiar  aromatic  odour.     (Cnmposiiion,  see  xi.,  137.)     At  *  v«iy  Id 
temperature,   naphthalin  is  likewise  produced,     (D'Arcet,  Ann.  (^ 
Phyi.  66,  110;  /.  pr.  C/iem   13,  248  ;  Atm.  thamt.  2«,  83.) 

17.  Camphor,  mixed  with  2  pts.  of  alumina  or  clay,  aud  dutiUc^i 
reeolvoil  Into  carbonic  a«id,  carbiirotted  hydrogen,  ompyreumalic  oil,  nd 
a  residue  of  charcoal.     Tbere  is  farmei)  at  tho  tame  time  ■  snum  iiiuntitj  rf 
phoric  aci<l  (?  Gm.).     (BcuiUon-Laagnngc.) 

18.  With  melting  ehluride  of  cine,  it  is  resolved  into  mua 
cyniene  (Gerhardt,  p.  183)  : 


1 9.  Heated  with  corrosive  tubllmale^  h  euite  on  odour  like  ttupenttai 
and  gives  off  liydrocUloric  acid  gas,  leaving  a  black-bruwn  xanaa,  iiV»k, 
when  exhausted  with  alcohol,  leaves  charcoal  and  oalomeL     (CliMa.) 

ComhiMfuiM.     WUh    ir«fc).  —  Camphor  dissolrt's  in   1000  pis.  rf 
water  (Gieae);  the  solution  acquires  the  odour  and  ta«te  of  eani{ibtt 
becouics  turliid  with  aqueous  potash,  not  with  aqueous  auimouia  or  soJli 
—  Heated  with  water  m  a  Psfiin'e  digester,  it  dissolves  more  abunilaallK 
apparently  with  decomposition,  without  eepanting  oii  cooling.    (P^ 
Sjnt.  d.  Mat.  med.  >  —  Its  solubility  in  water  is  iucrensol  by  the  pi« 
of  the  stronger  acids,  but  not  of  carbonic  acid.     (Gieso,  Braadeu) 
boiling  water,  camphor  volatilises  for  the  most  part  with  the  aiji 
vapour.     (Buchiier,  HfpeH,  9,  284.) 

Camphor  melts  with  plu)sph'>nii  when  the  two  are  heated 
the  compound  suhlimiug  without  taking  fire  or  shining. — 1^ 

■Lino  when  nibbed,  but  not  hj  the  mere  hvat  of  tlie  linnd.  —  PhospboniS 

oamphor'Va])our  melts    without  shining.     J.   Davy,    A'.    Ed.    PkiL  /• 
15,  48;  Sdtw.  68,384.) 

Camphor  may  be  melted  with  tulphur.  —  At  medium  tcin|Mnli 
and  pressure,  it  absorbs  sulphurous  acid  gas  abuixUntly,  and  «1 
saturated  therewith,  forms  a  colourless  liquid,  which  is  bosvier  d 
water.  givi?s  off  sulphurous  acid  gas  on  exposute  to  the  ait  uid  hai 
camphor,  and,  on  addition  of  water,  deposits  camphor,  ftod  diMii< 
iodine. — The  quantity  of  sulphurous  acid  gas  absorbwl  bj  CHql 
depends  upon  the  pressure  and  tcnipeniture.     (Oineaa.) 

100  pts.  camphor  absorb  of  sulphurous  acid  ga«  under  a 
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inphor  Uiasulvea  io  0-3G  pts.  of  cold,  or  in  ti  jmall  ouantity  of  warm 
vitriol,  forming  a  ooinpound  wliich  is  liquid  like  pitch  wliilo 
li  §o]idiGoa  on  cooling,  and  is  aoliiUe  in  alroliul  (Weniel) ;  it  die- 
■  in  4  pts.  oil  of  vitriol  nl  100",  forming  a  dark  yellow  liqaid 
^ntard,  Ci.mpl.  rmJ,  44,  G6,  J.  pi:  C/ifm.  71,  310);  from  the  solution 
in  fresh,  the  oaiiiiibur  may  he  eeparateii  by  wutor.  (Chautanl.)  — 
iplior,  if  well  cooleJ,  slowly  nnites  with  nnAyifrous  eulpAuric  acid, 
oet  withoDt  evolution  of  gas,  to  a  soft  hrowo  mass,  from  which  water 
inites  the  ^renter  p»rt  of  the  camphor  in  its  original  etate.  (Bincaii.) 
Camphor  does  not  absorb  stUphfuvUefl  hydi'ogm.  (Uitieau.)  —  It 
olves  in  bisulphide  of  carbon,  forming  a  liquid  which  mixen  with 
hnl,  but  not  with  water,  aud  h  not  precipitated  by  water.     (Lam> 

Equal  {larts  of  camphor  and  iodine  triturated  together  form  iodo- 
pbor.  (Claus.)  —  According  to  Guyot  (/.  rhr/i.  5,  233),  equal  parts 
odinc  and  camphor  do  not  unite  at  onlinary  temperatures,  hut  after 
e  time,  the  mixture  liquefies  and  gives  oS  iodine  without  losing  the 
ir  of  camphor. —  Camphor  dissolves  a  small  quantity  of  ioilino  m  the 
,  and  when  heate<l  with  it,  uietta  to  a  dark  red-brown  mass  which 
lifies  on  cooling  and  baa  the  odour  of  its  constituents  (Wiuckler, 
ert,  32,  27S)i  triturated  with  -^  of  its  weight  of  iodine,  it  forms  a 
k-brown  mass  producing  yellow  staine.  (Voget,  N.  Br.  Arch, 
155.) 

Camphor  dissolves  abundantly  and  without  decompoeition  in  bromitu 
■us),  forming  a  nearly  inodorous  mass  which  on  cooling  solidifies  in  a 
talline  mass  (Balard,  Ann.  Chim.  Fhj/g,  32,  377),  oousisting  of  l)euu- 
ly  crystalline  hroinocamphor.  (Laurent.)  —  The  solution  of  camphor 
romine  is  converted  by  pbosphorus  into  liquid  bromide  of  camphor, 
I  fonnation  of  terbroniide  uf  phospbor<is,  evolution  of  hydrubromio 
,  and  great  rise  of  temperature.     (Claus.) 

Ilamplior  absorbs  a  small  quantity  of  drj/  ehlontw  in  sunshine,  thereby 
liring  a  yellow  colour  in  a  few  weeks..  (Claus.)  —  Camphor  melted 
70"  does  not  absorb  chlorine,  but  volatilises  undeeomposed.  (Glaus.) 
'onphor  unites  with  hydr/iditorie  acid  gas  in  proportions  varying 
^Dg  to  temperature  and  pressure.  (Cinoau.) 
n  pts.  of  camphor  absorb  of  hydroohlorio  acid  gas,  according  to 


:    3-0°  «nd  niider  0-7.18  met.  pi 
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o  longer  absorbs  hydrochloric  acid  gas  ; 
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100  vol.  camphor- vapour  abaorli   236   vol.    bjilrocblcirie  a«iil 
(Biucaa.)     Camphor  at  10"  ami  under  prosaure  «f  O-TZe  n 
144  vol.  hyilrocblorjc  acid  gsa  and  deliquesces  with  it  to  » 
colourless  liquid  (Saussure,  Devilh.Aiin.  Chim.  Pkyi.  Td|^)>i>kniigl 
rotatory  power  than  camphor.     (DevHIe.) 

Camphor  dissolves  in  2'U  pis.  of  eemcenlraled  kudrochloric  odd^ 
precipitated  from  the  solution  by  water.     (Weniel.) 

Flvosilicie  acid  gtu  ia  not  absorbed  by  camphor.     (Bineaa.) 

Camphor  does  not  absorb  niCrotu  gax.  (Binean.)  —  With  m 
and  oxygr-n,  or  with  vapour  of  hyponiiric  acid,  it  forms  a  pale  yellf 
—greenish  if  it  contains  but  a  small  quantity  of  nitrous  acid- 

whcn  exposed  to  dry  air,  gives  ofl*  red  fumes  till  it  becomes  coTered     

a  crust  of  camphor,  —  is  decomposed  by  water  into  cnnijihor  anil  dacna* 
position- products  of  hyponitric  acid — mixes  with  alcohol  and  ether,  piisi; 
off  gas,  and  similarly  with  hyponitric  acid,  —  dissolves  i^j  of  ioiling  il 
ordinary  temperatures,  —  sjid,  when  saturated  at  18°  contain*  79  pc 
campbor  and  21  p.  c.  hyponitric  acid.  —  The  hyponitric  acid  compNtJ 
of  camphor  gives  off  hyponitric  acid  when  immeraed  io  snlphuiuatMU 
gas,  and  the  sulphurous  acid  compound  effervesces  Etrungly  when  tirao- 
nitrio  acid  is  poured  upon  it ;  in  each  case,  a.  crystalline  compoBM  h 
produced,  which  soon  turns  yellow  and  gives  ofi  red  vapours,  delii]iM<e«( 
readily,  and  ia  resolved  by  water  into  camphor,  salphurio  aeid,  sitnc 
acid,  Euid  nitrons  gas.  —  Camphor  dissolves  hi  cold  concmtratal  nUricatid, 
forming  with  it  a  colourless  or  yellowish  oil  (nitrate  of  cauiphor-oil),  whit* 
fleposits  camphor  when  mixed  with  water.  —  Camphor  diasoWes  in  t  pt- 
of  cold  fuming  nitric  acid.  (Wenzol.)  The  camphor-oil  which  riMiin 
the  surface  when  1  pt.  camphor  is  heated  with  IG  pta.  dilnt«  nilrinicid 
oontaioa  72'3  p,  c,  camphor  and  27'7  p,  c,  nitric  acid.  (Br%nde«.)  TW 
camphor-oil  thus  produced  turns  red  aud  afterwards  yellow  when  tnateJ 
with  hydrochloric  acid  ( Bouillon- 1. ograo go) ;  it  scarcely  iliaunlvca  uj 
tuetal  but  mercury,  because  it  immediately  coats  the  inelal  with  raiRi{4>ir; 
it  ia  miscible  with  alcohol.  (Weniel.)  —  Camphor  absorbs  about  1  M 
ammonia-gai.     (Saussure.) 

Camphor  is  insoluble  in  aqueous  a/A^a/u,  and  does  not  combine  wld 
the  other  metallic  oxides.  —  From  an  iutimate  mixture  of  oamphur  *iU 
carbonate  of  lime  or  carbonate  of  magnesia,  water  is  said  to  take  up  ibiw 
times  as  much  camphor  as  it  dissolves  when  shaken  np  with  -rmirtpW 
alone. 

Camphor  ia  but  sparingly  soluble  in  vinrgat;  but  it  diasolvt«  ■>>  A  pl- 
concmtraled  acetic  acid,  forming  a  thickish,  sliar^i-tasting,  easil*  vnl«ti)r. 
perfectly  combustible  liquid.  (Pinfr,  Syit.  d.  Hat.  mn/ )  —  When  on- 
phor  dissolves  in  niodoiately  strong  acetic  acid,  the  sidiitiou  b  oSrcwi 
only  by  the  more  concentrated  portion  of  the  acid,  and  a  watery  hfiiJ 
separates  cun twining  a  little  acetic  acid  and  a  trace  of  cnmpbxr.  (Vit- 
quolin,  Schw.  35,  43T-)  —  It  dissolves  slowly,  but  abundnnllv  in  tM 
vnterumie  neid ;  the  colourless  viscid  solution  may  be  diatillrtl  with"» 
decomposition,  and,  when  mixed  with  30  pts.  of  water,  dei>ositB  canplMr. 
(TrommBdorii'.) 

Camphor  dissolves  nt  12^  in  ^  pt.  of  alcohol  of  sp.  gr.  Q-SuS  (S*a» 
eure.)  —  The  colourless  solution  (spirit  of  annphar,  GamjAayi*, 
Bpiriins  vini  eaniplioratvi),  has  a  sharp  taste,  and  when  nn)|«r«ii  ^t*- 
'n>osits  partof  thu  dissolved  camphor  on  cooling;  witeo  Jii>tillcii,ii(<i(* 
r  alcohol  am!  leaves  camfihor,  aud  doiiosiu  camphor  wlicn  mix*!  *<>i 
-3  pis.  alcohol,  which, at  ordiuury  leni|ier»tur<»,  fliaaolvi  1  fi  ^ 
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corrosive  sublimate,  take  up  2  pta.  of  tlmt  compound  on  adilitioD  of  1  pt. 
t-r  canipLor  ;  3  ptB.  on  aJJition  of  3  pts.  caiuiiLor ;  6  pts.  on  addition  of 
e  jit«.  caiiiplior.  (Karla,  Fogg.  iO,  (iU8,)  — 16  pU,  aleoliol  of  ap.  gr. 
0-865  dissolve  7  pts.  of  corrosive  aubliinata,  and  Dfl  jits.  after  addition  of 
A  pt«.  caiDpliur  ;  by  agitation  with  finely  pulverised  corrosive  sublimate, 
a  solution  is  at  length  nbtained,  containing  ! 6  pts.  camphor  and  16  pts. 
aublimato  in  4  pts.  alcohol.  This  solution  Is  syrupy,  has  a  sp.  gr.  of 
1-326,  and  de|>osita  a  small  quantity  of  calomel.  When  diluted  with 
alcohol,  it  exhibits,  with  ammonia,  potash,  and  iodide  of  potassium,  the 
same  reactions  as  corrosive  sublimate.  Mixed  with  water,  it  doposits 
camphor,  and  when  covered  with  water  and  left  to  itself  for  a  consider' 
nble  time,  it  deposits  camphor  together  with  crystals  of  ci'rrosive  subli- 
aiat«.  When  saturated  with  chlorine  gas,  it  sniells  strongly  of  chloride 
of  ethyl,  and,  if  then  left  to  evaporate,  bavos  a  brown  magma  which 
deposits  calomel  on  addition  of  alcohol,  and  whose  alcoholic  eolntion 
deposits  brown  camphor  when  mixed  with  water,  yields  on  evaporation  a 
brown  resin  containing  corrosive  sublimate,  and  turns  brown  when 
(tistiltetl,  yielding  a  sublimate  free  from  mercuric  chloride^which  smells 
of  camphor  and  chloride  of  ethyl,  and  deposits  camphor  on  Rxldltion  of 
vater — and  leaving  a  black  residue  which  contains  calomel.  [Simon. 
fogp,  37,  .553.) 

Camphor  dissolves  in  much  less  than  its  own  weit'ht  of  teood-ipirit. 
(Gm.)  — It  dissolves  abundantly  in  acetone.  (Trommsdorff.)  —  In  ^ 
chiimiform.     (Sjnith,  N.  J.  J'hai-m.  15,  441.) 

Camphor  dissolves  almndantly  in  e(A<rr,  and  increases  the  solvent 
power  of  ether  for  corrosive  sublimate.  —  4  pis.  of  ether  per  »e  dissolve 
I  pt.  of  corrosive  sublimate  ;  on  addition  of  133  pts.  camphor,  the  same 
quantity  of  ether  dissolves  1-33  pt. ;  with  4  pts.  of  tamphor,  it  dissolves 
S  pts. ;  with  8  pLs.  of  camphor,  4  pts  ,  and  with  1 G  pta.  of  cuniphor,  8  pts. 
of  corrosive  sublimate.  (Karls,  Poffg.  10,  608.)  —  Camphor  dissolves 
abundantly  in  compound  ethers. 

Camphor  dissolves  readily  in  volatile  oilt :  from  a  hot  solution  part  of 
tlie  camphor  crystallises  on  cooling.  —  It  dissolves  abundantly  in  bettzene. 
(MansBetd,  Ckem.  Soc.  Qii.  J.  1,  263.) 

Camphor  dissolves  \n  fixed  oiU  aud/aU,  and  In  some  resim.  ~  Heated 

to  IIS' with  a  few  drops  of  almond-oil  and  -^^  corrosive  sublimule,  it 

deliqucsrcs  after  half  an  hour,  turning  brown  and  giving  off  hydrochloric 

I       acid  ;  the  product  dissolves  completely  in  a  larger  quantity  of  almond-ul), 

^^ind  in  alcohol  with  a  residue  of  calomel.     (Simon,  For/ff.  37,  553.) 

^^^L  Ajjpeiulij:  to  Camphor. 

^P  1.  lodocamphor. 

Clads.     (1842.)     J.  pr.  Chem.  25,  264. 

Formed  by  triturating  together  equnl   parts  of  iodine  and  < 

—  Brown,  viscid  mixture,  which  volatilises  on  exposure  to  the 

rapidly  than  either  of  its  constituents  alone.     When  dittiUnl,  it  gives  off 

hydrlodic  ucid  gas,  and  yields  a  brown,  mobile  distillate  having  a  harsh 

^^Jtfagreoable   taste  like   that   of  tur[)eutiue  (and,  accoi'dlug  to  tlttf~* 
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Firm^im.     Br  ^aM^risc  osf^or  ib  ImaiML   (Laneot)— Wki 
Ki!pb:^«i  »  cn^sLIj  aiieii  i^  a  nlBtioB  of  emplnvr  in  Inomiieb  olj 

Pr!n>£^xwm.  CiK^x'  k  £sK^r«d  is  eold  bftMnine,  aad  tke  rnifaJi 
wkx^  sicfaTsse  fria  Uf*  za:d-:7-l:-:z-:r  izuaediaiely  or  afters  lew  doui 
fUKVi^  :£.<  ^v^T»  ire  •^.iL'.'iLlT  Tzesased  bnveen  paper,  aod  protectod 
frvcs  iib<e  AC^xe  c£  V^;.  ^lAi;\:r:.  —  TLe  vana  aolatioD  of  camphor  ■ 
Wcaise  >Sefos£s^  xs&he?9d  Guri^*:r  cs  ciX'!isr.     (Lament.) 

Fr.ffTTifi.     Bei«  n£&2  z^iuc:-:<  cr  leccaspilar  ptiama. 
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/>^)pravjKMJK'»jL  —  Fr>>c>Se  c/  rasplsor,  vben  exposed  to  the  <nr, 
del:^i.osxs£w  pve^  ofT  I  r..  rjii.e,  %z  i  leaTes  camphor.  — ^iVlieB  distilled,  il 
rie^as  KTv-miire.  c&si-b-rr.  a  ^ss&Il  qt^aztitj  of  hTdrobromic  add,  iimI  > 
l»iv'>m:=j^ed  vil.  —  Is  j.-ii^.-itf  ^'.<vm  ii  dcUqsesce^  and  depouta  cam^iort 
after  c\^ciii:;:ed  a«r'«a^^^. 

1 1  dis^^Ives  in  v^c^.  the  n^l  iCustScn  zradaallT  depoaiting  cMBphtf- 
^Lacizvnt ) 
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3.  Quadrichloro-camplior.    C»H"C]•0^ 

bos.     (1842.)    J.  pr.  Chem.  25,  259;  2lev.  scioU.  9,  181. 

I  Cmtpkreguailriehleri,  Vierfaeh-cMoreamplier. 

A  solution  of  cnniphor  in  3  ptB.  tercliloride  uf  iihosphDrns  is  com- 
pletely Eataratoil  with  clilorine ;  the  eolntiun  wliJch  foniiB  at  first,  with 
evolution  of  iiyilroehluricaciil,  is  ultimately  henLeil  to  100^;  t!ie  cleitr,  pole 
yellow,  b.t  I  sain -thick  product  is  washed  with  water  and  a>[ueous  soda  ;  and 
the  hyJrated  chlorocainplior  which  then  scpurates  as  n.  crenin-like  mass,  is 
eoUeote<l  and  freed  completely  from  water  hy  hciitini;  it  in  the  wuter-batb. 


ftnd  passing  a  current  of  dry  air  throiij,'li  it.  —  In  this  maimer,  accordinff 
to  the  ijuaiitity  of  the  olilortne  passed  through,  other  chlorocamT>hora 
may  be  formeil,  containing  1 — 6  at,  chlorine.     (Claiis.) 


Prtfpertin.  Greenish,  nearly  colourless,  transparent,  unctuous  nil 
having  at  1 00"  the  consistence  of  olive-oil.  It  has  an  agraeable  nromatio 
odour,  and  a  bitter  caniphorous  taste,  afterwards  sharp  and  scratching. 


c»Hiscro» 

290    ....  101)00     100-00 

iDlHDiwd  with  chlurine,  or  ■   niixluT« 

of  C»H"C1'0!  and 

SBoluUonDfciunphor 

\Dttmapo*Uiim».  Heated  above  100°,  it  xives  off  hydrochloric  acid 
''\  yields  a  chlorinated  oil,  colourless  at  first,  aftertrards  pale  rose-red, 
«n,  and  ultimately  black-brown,  and  leaves  charcoal.  A  wick  soaked 
in  chlorocampbor  (urru  as  long  as  it  is  held  in  a  flnine,  but  is  extinguisbe*! 
when  taken  ont.  Chlorine  converts  it,  when  heated,  into  sexchloro- 
camphor.  A  drop  of  pentatAloride  of  antimonij  turns  it  purjilo-roil,  then 
indigo-bluc,  and  h^miently,  on  addition  of  water,  green.     (Clans,) 

Combhiatiom.     Quadrichloro-camphor  ie  insoluble  in  water,  but  forms 
tfaerowith  a  cream-like  moss ;  it  dissolves  readily  in  alcoltol  aud  ct/ter. 


i 


4.  Sexchloro-camphor.    < 

(1842.)     J.  pr.  Chem.  25,  259;  Ilrv. 

OxgiU  He  chloeamphaloae.     (L«uient.) 


Produced  by  passing  chlorine  s^  for  some  time  through  quadtichli 
ainpbor  hcatol  to  100°.     Colourless  mass,  of  waxy  coDBistenco,  otherwise 
einbling  the  quad H chlorinated  compound, 
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2.  Kos-rotatory  Camphor. 


rr:oi  ii<e  t; 


?  cP'  -^ 


:-ZU  >>btixQeii  from  aeverml  plants  beloBfHf 
lo  :c-»  -:rip»r  Z  i:^j?.*.  Prc^^s^*  TLe  camphor  vhicb  seimiates  mM 
^A\  rj  LiTcc-ifr  :>-14  C  10-47  H.  an<i  11-39  O,  according  to  Dnmai)  » 
'Jestitaie  of  rrAMorr  jwwer.     (Biot,  Compt.  muL  15,  7 10.) 


3.  Oil  of  Wonnwood. 

Lrblahc.     y.  Ann,  Chiu.  Phys.  16,  333;  abstr.  Compt,  rtnd,  21,  371*. 
Zf.llkr.     .S!^ii//.  iib^r  ath^r.  0*U^  Lan<lao,  1850. 
SAsriiE.     Z^ittch,  Fhinn.  5,  14. 

WtrmuthOl,  Essence  d" absinthe. 


ret  nnd  Extrariion.      In    wormwood,  ArtfmUia  iMnthm,  L 


"otL  6?  WORMWOOD.  351 

ue  flowering  plant,  cither  Freeh  or  dried,  is  ilietille'1  with  n-atcr.     It 
lelds  U'S12  p.  c.  of  oil.     (Riichner,  MnrtiuR.) 

fropertifi.      Dark    green    (Leiilanc),   dirty   green    (Martitis),   dark 

Uow.hroWU  (Zeller).       It  does  nol  become  colourleia  by   rPiJealeJ  rentifiBStion. 

Bblanc.)   The  green  colour  of  tbeoilii  due  to  a  pKCuliar  mlourini;  mHtter  i  whea  wDrm. 

d-oU  ii  distilled  with  oil  of  lemou  and  oil  of  doves  tnd  water,  calourleuwormwoud- 

■«K«oier(irat.  iind«tl«it  green  oil  of  rloies.    (SachK.)    Sp.gr.  0-973  at    24° 

LlSblanc);  090 — 0-96;  rrom  tlieleaiea.0-92;  fromlheflowert.OyJ.     (Zoller.) 

iatilB  hetweeo  IdO"  and  205",  and,  after  repeated  recLilication  over  time, 

knoet  wholly  at  20j°.     Rotatory  power  20-67'^  to  the  right.     Vapour- 

lity  ^  5'3.     (LebJaiic.)     Has  a  strong  penetrating  odour  of  worm- 

and  a  burning  taste  (Lebtanc) ;  tU  taste  is  peculiarly  ethereal, 

and  bitterisb.     (Martius.)     Neatral.     (Zeller.) 
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Vapour  of  Wonnwiwd-tril .. 

Dtcompotiiion».  1.  Tbe  oil  becomes  darker  and  more  riacid  by 
re  to  the  air.  —  2.  With  iodine  it  thickens,  without  fnltnination 
of  temperature.  Old  wonnwaod-Dil,  or  timt  which  hns  heen  eipiiutl  to  tbe 
jmea  heated  in  cootnet  with  iodine,  and  gtiee  off  vapours  up  to  the  point  of 
tion.  Freih  oil  from  the  Iestcb  fields  a  gnui-green  lyrupy  reiidue  ;  older 
»  s  brown  thicker  naiduei  and  oil  from  the  floiccra  leaves  ■  toagh  inua  which 

u  (Zeller.)  —  3.  Tbe  oil  takea  up  2'15(>  ]its.  of  broraiue,  and 
jnires  a  darker  colonr,     (Knop,  Chem.  Cmtr.  1854,  498.)  —  4.  JVtfrtu 

decempoeea  it  with  rioleace,  forniirig  a  non-crystalline  resin, 
tbianc.)  With  i  pt.  nitric  acid  of  gp.  gr.  V2&,  it  UKumeB  in  n  few  minutes  n 
m  colour,  changing  to  dark  green  and  black  broKn.      (Vngel,  iJr.  .ire*.   IH.   169  i 

br.)  —  5.  Wjth  oil  o/  vitriol  it  becomes  blnokish  (Leblano),  blue  to 
Tiolet  (Zeller). —  6.  When  repeatedly  distilled  over  aiihyifroas 
phorie  acid,  it  gives  off  water,  and  yields  volatile  camphogen,  C^H". 
Alano.)  —  7.  With  pentaehloride  of  photphoms  it  gives  up  its  oxyjrcn, 
I  flXflhangefl  1  At.  H  for  1  At.  (,'t.  (Cahours,  Compt.  rend.  25, 
5.) 

CSiHi'O'   +    PCI'   =  i?'W^C\   +   HCl   +   P0K:1'. 

8.  It  is  nol  decomposed  \>y  aqueovt  potash,  hut  partially  by  heated 
'<uA  or  loda-lime,  inasuiuch  as  it  blackens  and  partially  distils  over 
th out  alteration.  (Leblanc)  — 9.  Bidironinte  of  potash  and  sulphuric 
d  immediately  convert  it  into  a  dark  flocculent  resin.  (Zeller.)  — 
,  When  boiled  with  nitroprtudde  of  potaisium,  it  yields  a  brown  black 
(Heppe,  jV.  Br.  Arch.  89,  57^ 

Cotnbitiaiiont.     It  dissolves  in  all  proportions  of  absolute  atco/wl,  mh\ 
l^oohol  of  sp.  gr.  0-6.'>.     (Zeller.) 
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itvOm  witk  tolerable  rtg/^ntj  at  S37".  b  Am  Mit  flriafi^  al— UT. 
Saidb  aad  taites  like  the  QtLi  of  pcppeMDit 
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Zfcff.owjioiBriiwiiL     1.  It  alisoiiM  oxjvea  Ima  tike 
■pccificaDjr  heavier,  and  browaiili  jwow,  withoal  giving 


• •! 


add.  — 2^  Wilh/M«i^«iMc<KiJ,  h  luM  ciiiefly  aeelio  add,  ImAit 


with  email  quantities  of  pfupionie  acid  aad  other  nitty 
kydroeklorie  aeid  ^mm^  it  tonu  !»ovb  without  aolidil^^ing.  —  4.  Bj  hAv 
with  etrong  o^amiu  potatkj  it  ii  eonTerted  into  a  hrowBy  ■moimhoa^eat 
brittle  lesin,  insolable  in  water,  aolnble  in  alkalia  and  in  alcohcl  OTHC 
3-59  H,  13-15  O),  and  a  rolatile,  altered  oH,  mixed  with  an  aeid  li|H 
eontainiog  a  fattj  acid.  Wlien  dropt  into  w^ing  pdtuk,  it  tvias  Imi 
and  decomposes  partial! j,  yielding  acetic,  valeric,  and  other  fiillj  anii 
Heated  with  bichromate  of  pixUuh  and  MHlphuric  ncid^  it  fonnt  eUdb 
acetic  aciil  and  other  fattj  adds.  Distilled  with  hj^poddorUe  i^Umt  W 
water,  it  yields  chlondbrm. 

CiymlnfiaiiaHM,    It  disBolree  leadilj  in  alookoi,  Mer,  and  otb. 


5.  Oil  of  FennyioyaL 

5.  In  pennyroyal,  Mentha  fndegium^  Z.    The  heib  is  distilled  with 
water.    Sp.  gr.  0*9721 ;  of  the  rectified  oil»  0*9255.     Boila  between  Itf 

and  188'. 


20  c    120    _     78-94    ^.     77-79 

16  H 16     ...     10-53    10-83 

20 16    ....     10-53    ^     11-36 

C»H»H>» 152     ....  100-00    .,  100-00 

Occurs  generally  miicd  with  oil  of  tarpentiiie.    (Kane,  Lmtd,  K.  Mt§.  /  IV  A 
J.  pr.  Ckem.  15,  160. 
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Camphic  Acid. 

C»H"0'  ^  C"H",OM 

jhTHELOT.     (1858.)     I^.  Ann.  Chim.  Phyt.  50,  94;  abstr.  Ann.  Fharm. 
[  112,367. 

See  p.  332.  Formed,  together  with  borneol,  by  hcatine  common 
camphor  for  8  or  10  hours  with  alcoholic  potaali  to  180  —  200  in  sealed 
tubes.  The  contents  of  the  tubes  are  exhiiusted  with  water;  the 
nn decomposed  civmphor  aad  the  bomeol  are  removed  by  liltratioii ;  the 
Botution,  coataining  potash  nnd  campbnte  of  potash,  is  concentrated  by 
evaporation  after  neutralisation  with  sulphuric  acid;  the  mother-liquor  is 
decanted  from  the  sulphate  of  potash,  which  separates  on  cooling,  and 
evaporated  to  dryness ;  the  residue  is  exhausted  with  alcoliol ;  the 
alcoholic  solution  is  evaporated  over  the  water-buth  ;  the  residue  is  agiiia 
exhausted  with  alcohol ;  and  the  camphate  of  potash,  which  remains  as 
K  RVTup  after  the  evaporation  of  the  aloohoiio  solution,  ie  decomposed  by 

Kle  sulphuric  acid. 
The  acid  forma  a  nearly  solid  reain  more  or  leas  coloured.    It  a  difficult 
ttain  pure. 
When  heated,  it  yields  an  oil,  a  crystalline,  not  acid  sublimate,  and 
leaving  spongy  charcoal.     Heated  with  nitric  acid,  it  forms  a  nitro- 
'"compound. 

It  is  more  or  less  soluble  in  water,  aad  oombinea  with  baiet  to  form 
salta. 

Camphate  o/potaaA  is  an  uncrystallisable  doliqueeoent  eyrup  ;  so  like- 
wi«a  ia  cnmpflufco/'^oc^a;  both  these  salts  dissolve  sparingly  in  conoen- 
tnted  aqueous  alkalis,  and  separate  from  the  solutions  on  evaporation,  iu 
Uie  form  of  resinous  soups,  easily  soluble  in  pure  water.  The  caiuphates 
ntnnc-oxide,  lead-oxidt,/h-ric  oxide,  cupric  oxide,  eilvev-oxide,  and  ferrous 
ovie^  are  thrown  down  from  the  aqueoua  solution  of  metallic  salta  by 
aqueous  camphate  of  soda,  as  precipitates  which  are  soluble  in  a  large 

Iantity  of  wat«r  and  likewise  in  acetic  acid. 
Camphic  acid  is  readily  soluble  in  alcohol.     (Berthelot.) 
F  HydrocMorate  of  Borneol. 

r  CCIH"  =  C'"H",HCI. 

Bektbelot.     ^.  AnTt.  CMm.  Phyi.  56,  78, 
Capiplinl  ehlorhydrigne,  Chhrboraafer. 

Borneol  is  sealed  np  iu  tubes  with  8  to  10  pta,  of  aqneous  concen- 
trated hydrochloric  acid,  and  heated  to  100°  for  8  or  JO  hours  ;  and  the 
product  is  washed  with  dilute  aqueous  potash,  then  with  water,  and 
erystallifeed  from  alcohol.  In  most  of  its  properties  it  resembles  mono- 
hydrochlorate  of  tuq>entino-oil.  Rotatory  power  to  the  right,  but 
weaker  than  that  of  borneol,  different  from  that  of  mono-hydrochlorate  of 

iien  tine,  oil,     (Bertholot.) 
TOL.  XIT.  1   fc. 


piiiEUT-:fuciEi;s  c"H". 


♦•f* 

U(H1 

_    »S« 

17  H 

n     ,  „ 

_     17-tt 

™      9-85     

_     20-59 

2M 

CH-.HQ   .. 

_..  1725 

....  1«H»0     

Iioaurle  with  mooatif  droeUonIc  of  tBri>eatuifr«il  (p,  Mi'). 

Melts  aad  eablimea  when  heated,  gitiag  oS  a  small  qiuatily  of  liji 
chloric  acid.     Ign'tled  with  qaicHinf,  1%  gJres  ofl  borneot,  aod  I 
chloride  of  estciam. 

It  uDites  at  ordinary  tern penturea  vith  bihrdrocttlorKtv  of  t 
tino-oil,  fenning  a  componnd  which  meliA  at  the  heat  of  Iha  hmni. 


Benioate  of  BorneoL 

Cfm»0*  =  (?»H»0»,CPH''0. 

Sbbthekjt.     N.  Ann.  CMm.  Phyi.  56,  78. 

Casiphol  bmioigiit,  Btniitmrtlrr, 

Boroeol  and  beozoie  acid  are  heated  together  to  100°  ia  aa>ltd  lata 
for  S  or  10  hoars;  the  product  is  washed  with  aquoona  carboBati  rf 
|>otaab  and  caustic  potash  to  reioove  exoesa  of  benxoie  aoid,  and  ih 
residaal  mixture  of  borneol  and  beniaatu  of  boroeol  id  heat«d  t«  IMT. 
till  it  no  longer  hus  a  camphoroos  odour. 

Coloarlees,  inodorous,  neutral  oil,  solable  in  alcohol  and  tAm 
Heftted  to  120^  with  toda-liiM,  it  jielda  borneol  anil  bensoaH  of  «4 
(Berthelot.) 


T  Appendix  to  Boni 


(p.  313.) 


Oil  of  Dryabalanops  Camphora. 

Lalleuakd.  Btude  tur  la  eompotition  da  quelques  ruMww.  X.Jm*- 
Chim.  Phyt.  57,  404;  abstr.  Rep.  chim.  pure,  2,  8fl;  A".  J.  «w» 
87,2*17;  A«n.  I'karm.  114,  103;  Jahretbtr.  d.  Chat.  IBSi.iM.- 
Sliort  notice  of  results,  Cvmpt.  rend.  49,  357. 

This  oil,  which  was  originally  broi^ht  from  Somatra,  hy  Joofh^ 
ia  there  obtained  by  boiling  the  different  parta  of  lliu  tree,  cat  sp  iaH 
amatt  pieces,  with  water,  and  collecting  tlje  oily  layer  wbtohflMMM 

the  HUrfllC«,  —  Tbe  ail  tbiu  produced  aiiiiHri  tu  be  encuiinlljr  tbe  Mm*  m  lU  (W 
runi  out  fiota  ineuiooa  in  the  tree,  although  the  proprntn  ofthe  Uun,  m  taatttM 
Pfllauu  (p.  314),  differ cORtlderabl)' from  IlnMeungiiedbjljalltniandtvthxaaliM 
by  boiUnc  Uw  pLkot  with  witar.  Henca  Ltllnnuid  eum-lailn  UhM  4b  ail  a^B^lf 
Moiueaoilld  not  hiTe  bMnobtiiood  ftom  Drjribaliuinpj  cninpliAni. —  |t  UaWA 
nddish  oil,  having  a  atrong  b&IsaiuJo  odour,  and  Urning  th«  |diaad 

Clarisation  of  light  to  the  right.     It  begins  to  boil  at  aUial  IBU',  hiKt* 
iUog  point  quickly  rises  to  about  353"  and  UiBn  to  300',  al  «ki^ 
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ftperatnre  tlie  whole  of  tbe  volatile  portion  has  passcil  over,  anJ  therfl 
remains  a  resia,  anioaatitig  to  about  half  the  woi^fit  of  the  original  oil. 
The  dislillcd  oil  is  farther  resolved  by  repeated  fractional  distillation 
(mostly  conducted  nnder  diniinished  pressure)  into  a  more  volatile  and  a 
leas  volatile  oil,  both  having  the  composition  C"H'°, 

a.  ilore  vofatile  oil.  This  oil,  which  constitutes  the  smaller  portion  of 
the  distillate,  begins  to  boil  at  180'',  the  boiling  point  however  quickly 
risinj;  to  190'.     The  portion  which  first  parses  over  {at  180°)  ha«  a  lower 

rific  gravity  (086  at  15"),  and  greater  dextro-rotatory  power,  than 
which  passes  over  at  the  hijjher  temperature  (towards  190°),  —  The 
oil  becomes  heated  by  contact  with  oil  of  uiVrioi.  —  With  hydroehlorie 
acid,  it  forms  a  compound  which  remains  liquid  at  all  teraperatnres,  but 
which,  when  treated  with  strong  nitric  nicid,  yields  a  solid  hydrochlorata 
C*°H'*,HC1,  resembling  artificial  camphor  (p.  2Go)  in  all  its  properties, 
excepting  that  it  possesses  dextro-rotatory  instead  of  Itevo -rotatory 
power. 

h.  Leu  eoiafile  oU.  — Somewhat  viscid,  sparingly  soluble  in  alcohol  of 
ordinary  strength,  somewhat  more  in  absolute  alcohol.  Begins  to  boil  at 
255%  the  boiling  point  afterwards  rising  to  270^,  and  the  greater  portion 
distilling  at  260%  The  specific  gravity  of  the  distillate  rises  with  the 
boiling  point  from  090  to  0-921  at  20%  The  distillate  is  at  first  la-vo- 
rotatory,  then  dextro-rotatory ;  the  dextro-rotatory  power  increases  till 
the  boiling  point  rises  to  200%  then  diminishes,  and  the  portion  which 
distils  at  270^  is  optically  inactive. 

The  oil  b  gives  by  analysis  8874  p.  o.  C  and  11-73  H,  agreeing 
nearly  with  the  formula  C^H".  —  It  becomes  heated  by  contact  with  oil 
of  vitriol. 

HsdrochloraU  of  OH  h.  C'°H",2HC1.  — The  oil  unites  with  hydro- 
chloric acid,  becoming  heated  at  the  same  time,  and  forms  a  compouud 
which  is  liquid  at  first,  but  solidifies  partially  after  some  ilays,  and  when 
recryetallieed  from  ether- alcohol,  forms  colourless  four-sided  prisms.  It 
turns  the  plane  of  polariiiation  to  the  left,  whether  prepared  from  Itevo- 
OT  dextro-rotatory  or  optically  inactive  oil.     Melts  at  125°. 


I 


30  C 

26  H 

SO    

..  180    . 
..     26     . 

„    71 

.     6498     ... 
.       9-3B     ... 

...     6<-80    ....     6^-GG 
...       9-4S     ....       a-59 
...     as  55     ....     2592 

C»H«,2HC1.... 

..  277 

..   100-00     ... 

...     99-80     ..:.   IOD-17 

It  decomposes  at  176°,  giving  off  hydrochloric  acid.  It  is  decomposed 
by  oxide  of  load  or  mercuric  oxide  at  100%  more  readily  by  altoholio 
butash-ley,  with  separation  of  the  hydrocarbon  (whirh  tben  eihibiti  a  ep.  gr. 
*(  0-91)  mt  2S°,  po«H«se«  leTO-roiKlory  piiwcr,  boils  at  260°,  and  unilea  with  liydro- 
eUoric  aciil,  reprodudng  the  original  compound). 

The  hydrochlotate  is  sparingly  soluble  in  eiher,  moderately  soluble  in 
alcohol. 

e.  Rrtin.  C*H"0' 1  —  The  resin  left  in  ho  first  di.-lillation  of  the  oil 
of  Dryibalanopt  Camphora  is  a  neutral,  dark  red,  brittle  substance,  which 
MfUns  at  100%  and  melts  at  a  somewhat  higher  temperature.  It  turns 
tba  plane  of  polarisation  strongly  to  the  right.  It  is  somewhat  soluble  in 
itloohol,  more  readily  in  ether.  By  solution  in  absolute  alcohol,  it  may  be 
rendered  6olourleaa,  but  cannot  be  obtained  In  the  ciystalline  state.  It  ia 
netttrvl,  and  does  not  unite  with  bases.  It  pve  hTannlysi*  81-32  p.  e.  C  and 
ItJM  H,  tlw  foTUulB  requiriug  82-19  C,  lO'SO  U  and  7-31  O.     Lallimatid  lawMB^ 


SM  AFFKSDVL  TO  PRUfART-NUCLBUS  Om^. 


k  to  be  ixMui  froH  tfe  kT^droevboa  C*H^,  hj  Mramptkm  of  6  At.  QKjgot 
-    rn-^y.  c^  2  Ai.  wiar  C"H«0*  -  2C»U«  ^.  0«  —  2  HO). 


1^  okI  cf  DrT-ilbtliaops  Cacpbon  mminrd  bj  T^n^wifnH   did  not  oontim 


TJafii^  cf  Lawnu  Cmj: <A'?r3.  —  Mobile,  nearly  eoIonriesB,  hsriog  i 
Kroo^  odo^r  <^  comsngii  cunphor  mnd  considerable  deztro-rotatoiy  power. 
BrfractkKui  distillation  it  is  resolred  into  an  oil  boilinz  at  180^nl 
a  pordoB  boiling  as  2d-S' ;  tbe  latter  appears  to  be  essentiaUy  the  ane  n 
eooBBoa  caaplToir.  — Tbe  oil  boiling  at  ISO**  is  very  mnch  like  oil  of 


nit^  dextro-rotatory  power^  and  forma  witb  pijdio- 
Iline  compoond  whidi  melte  at  42^,  and  giva  kf 


aaalrss,  37-34  p.  cl  C,  $-6  U  and  33*83  CI,  agreeing  with  the  finnb 
C"fl»2Ha  ^faW^in-a  57-42  C,  «1  H,  33-97  CL).t 


Appendix  to  the  Primary  Nucleus  C*H^. 


r«Me^  Oiii,  m:4  ygg  iK:u^fJ  iJt  C^  Sy^^n^  tcgdker  wiik  ike  Chmpkon 

cr  SiAir:p:f%.fi  vAic\  ieparaie  from  tkem. 

,JLrr«s5«d  aZp^ibetkallj.) 


L  Oil  of  Acada. 

The  o^hcrpal  ex:r»es  of  ;be  d.^wers  of  Acicta  alhaj  Z.,  leaTei  fcf 
spoQt:ftr.ivu5  eT>iivrs::v s.  s  T«y.:v.  v^riy  m&s8»  which  sticks  to  the  fioM 
and  hdk^  A  >:r.*r.^  dk=i  per^bicz:  »scll  of  acMia  :  it  appears  to  be  a  pnwMl 
of  the  dc\vr.*.jVK?::;:-  of  tbie  clL  —  This  mass  yields  by  distillatioo  M 
emi\VTeuaai;:c  vvl  haT-r-  *-  ::::pleafant  odoar ;  it  is  solable  ■ 
Kvili'nc  alvvbo!.  lb*  icI-:-vs  oa  eoclini:  depositing  flocks  which  exkitt 
the  charjiou-r*  of  w:ax.     ,Fit:v:,  1<;>S,  J,  Ckim.  meJ.  14,  212.) 


2.  VoUtile  Oil.     iAc^'Ufd^amacey.) 

In  the  braI:obee^  of  jui  r.zksowr;  tn?e  ^rrowlnc  in  the  neighboarWftJ 
of  IV^j^^tJk  It  eindo^  sp^^:;ta::ev^::»Iy  when  the  branches  are  cat,  ui 
tK^  plontifuVty  that  a  litre  of  o.i  cut  be  obuined  in  a  few  miaal^— 
Yehow:*h.  mobile,  cot  A^Iidifvir^  at  a  few  degrees  below  0^  — SaA 
like  oil  of  nerval:,  or  niher  like  o.i  of  x>Me  and  eamcr  </e  cicmri;  itf  tMM 
if  Kweei  at  nrsu  afierwAivif  >hdkrp  and  biiter.  It  is  nsed  in  BogoHA^ 
adulcciatini:  balsam  of  c»paiba.     v^Leior,  1846,  A*.  J,  Pkarwu  9,  l(ft) 


OIL  OP  ANCUSTUnA. 


3.  Volatile  Oil  of  Acorns. 


Obtained  by  distilling  bruised  acorns,  the  fruit  of  Queveut  robur  and 
Q.  p'dunenlata  ( Willd.),  after  maceration  witli  water.  ^-  Buttery,  tighter 
tluui  water ;  has  a  strong  peculiar  odour.  Appoar^  to  conaiat  of  an  oil 
aolnble    in   ether,   and   another  oil  soluble  in  alcohol  of  sp.  er.  O'SS. 


4.  Alyxia-camphor. 

Separates  from  the  inner  snrfitce  of  the  hark  of  Alyxia  Beinaardii, 
(Slume),  a  tree  growing  in  Java  and  Amboyna.  —  While,  neutral, 
capillary  crystals,  having  an  agreeable  odour  of  Tonka  beans  and  a 
sl%htly  aromatic  taste.  —  Sublimes  without  melting  when  heated  to 
75  — 87"  ;  melts  and  turns  brown  at  a  stronger  heat.  Distils  partially 
with  vapour  of  water.  —  Nitric  acid  of  ep.  gr.  I'2,  colours  it  yellow 
without  dissolving  it.  —  Dissolvea  very  sparingly  in  cohl,  more  easily  in 
vat-m  valer,  and  does  not  separate  from  the  solution  on  cooling. — 
DisBoh'es  readily  in  aqueous  potash,  carhimaU  of  potath,  ammonia,  &o., 
witbont  neutralising  them ;  also  readily  in  acetic  acid,  alcohol  of  ep.  gr, 
0-85,  ether,  and  oil  of  turpentine.     (Nees  r.  Escubeck,  Br.  Arch.  28,  1.) 


5.  Oil  of  Angelica. 

By  exhausting  vith  alcohol  the  comminuted  roots  of  Angelica 
aativa,  M,,  concentrating  the  solution,  precipitating  with  vater,  and 
distilling  the  separated  halsam  with  hydrate  of  potash,  a  colourless  oil  is 
obtained,  lighter  than  water,  of  penetrating  odour  and  camphorous  tsisto. 
—  The  some  oil  ia  obtained  by  distilling  the  comminuted  roots  with 
water,  and  rectifying  the  resulting  oil  over  hydrate  of  potash,  angelate  of 
pot&sb  then  remaining  behind.  —  The  oil  ohtaiuod  by  either  of  these 
processes  becomes  coloured,  and  rcsiuises  on  exposure  to  the  air.  (A. 
Bochner,  Htpert.  7G.  161.)  — Buchoh  &  Brandes  (A'.  Tr.  1,  2,  128) 
obtained  by  distillation,  0-7  p.  c.  of  oil;  John  (Ckem.  Tah.  4,  17), 
obtained  06  per  cent. 


6.  Oil  of  Angustura. 

Anpnstnra-hurk,  the  bark  of  Galipea  o^citialie,  Ilane,  yields  by 
distillation  with  water,  0-75  p.  c.  of  oil.  —  Light  wine-yellow.  Sp.  gr. 
0-834.  ^  Boiling  point  266°.  —  It  cannot  be  rectified  with  water  or 
eolation  of  common  salt.  —  Has  a  peculiar  aromatic  odour,  and  a  mild 
luto  with  scratching  after-taste.  Contains  ^960  p.  c.  C,  1231  H,  and 
and  S-09  0,  and  is  therefore  perhaps  C"H"0  =  C'H'  +  C'H'O,  that  ia 
to  say,  a  mixture  of  oxygenated  and  non-OKyeenated  oil.  (Heriog, 
jV,  Br.  Arch.  93,  146.)  It  is  not  apparently  attacked  \iy  mMxftghydraU 
<^ potath.  —  fioes  not  combine  with  alkaline  bitulphita.     (_ICtatit.\ 


^19  i2TsyD2L  TO  piuAiT^jnrcLKrs  oran. 


Ji  cKix<^.  -^  r«Kx  c^  S2i?  !<xsa-treciy  fffmamaa  Cow%aHlt  2^— 
r^te  yasa  ^  rycT'rf  j7«p  Jif.  C:^:zHe8«  mI,  with  m  ationr  not  nnplauuft 
itiuoz  &3»£  &  3iizx:i;r  3jc«.  Vci^Liilijes  witkont  reaiaae;  ii  ooloivri 
OKU    irxxTf^T^l!:'*'    7  J   :'J   ^  nzri:^ :  diasolres   withoni  tnbiditj  ■ 


&  Oil  of  Ants. 


tf  7^£  u'«  Jtrm^^  ^hl  Z.  m— i'mi  m  171)  —  The  wfM  m 
^/n  ^A;:£!r  .?  iI^K^h.  tW  diAillale  TCpoatedlj  wbitiri 
.Xi:rj;£rLi  N:!J«f .  u<£  ia<  :il  vzi^k  i«u  on  the  cnrfi^ee^  eolkdai-* 
rVf   i£-;o£ss  jnkifif  i'li  7.  «.  ^c  cil   NoUeX  1  ^  e.    (Hembilidi) 

a  W  x*.-tax  Kirxrrai  t -i^w.  SAirvim^  1,  342)  :  V»*Slj  •ohUl 
/i2»^w  a;a«L<:     ^^^:C;£^'  .  ^^^r  3^  £r.  Ank.  ih  188.) 


3.  0£  cf  Arnica. 


>T  irsc-j^:.'.*!  V  i:  w-triT  —  ?-,4tf  Hej^r.  C-wV,  cA^m.  •/.  3,  100),  jelkv 
T."  re-:*!  ssT  £-^:^a.  -wzx  k  7<f'n  itr  :o::t  4Zciief  k  like  thai  of  chuMVb 
•  Kovc  T^At'.-c^  s.x^^!'-7  ^'^i.  Z^lje;.*— -la  contact  with  MdiM^  il 
Sfo.^cr^.^  s'*^j:.j  K<f^AL.  rfc>i^  jKll:v>^Mwa  mad  viscid.     With  Hbil 

}c-:«i.^  T^'.s-w  .xcccr.  uid  if  heated  giTcaoff  ahijp 
si  -^;c«u  ft  «^-^-£  r^Mca.  — With  c-iV  otriitiol^  it  Mtumm 

.  .,   ^  -   ..    ^  'i^:v3  .-^.-^.-LT  —  I:  is««}T«!s  in  100  pts.  of  alfjM t 

*t%  ^-  ;  S,\  xo.  "T  -r^  ::r:  i  iz-  fxv-.zz:  :  w::h  10 — (»0  pt«L  of  ote'i* 
.•.-•:..     .     ..-^.^    k    ;i.r:  1    .  ;  ;..i.    :i£o::z:=r  clear   only   when   heiK«L 


m 


«         • 


r    .>■.*   -  cr>   ::   ji -i  ••-    i-rT,*-7-.  Z.,  whence  it  i«  ohtaineti  I'f 
_      .     _  .    ._         w  _. •   .—   -.   v^. :.L n c-     — 


jC'w-    ,0  XV    .  •  ":-.  •  ■  .•*      .  r  II  i  ir:£r  i  wi:!e  becomes  viscid.  —  "W 
fw.  ■« .     ;    :.  — >  viTT;-"^!  —I:  i-ss^rlve*  in  2  pts.  of  a/rtA<V  rf 


BASIL-CAMPIIOR. 


10.  Oil  of  Asarum. 

LioER.     (1830.)     Dim.  inaxig.  de  amru  earop.  Qottiugeii,  1830. 

ZsLLBn,     Br.  Arch.  3G,  266,  —  Stud,  uiw  a'ther.  OeU,  Landaa,  1850. 
Sbu,  &  Blanchbt.     Ann.  Pharm.  8,  296. 

In  a^arabacca,  the  root  of  Asarum  em-opwum,  L.  —  It  is  exhausted 
with  alcoliol,  the  tower  Btratura  of  the  extract,  couaistins  of  the  oil  and 
asarnm  campbor,  is  eepanted  from  the  upper,  aud  distillea  ;  the  residual, 
wlj,  tliick  mass  ia  rectified  over  hydrate  cf  lime  ;  and  the  oil  ia  decanted 
from  the  alarum -camphor  which  aeparutea  at  the  same  time,  and  dehy- 
drated orer  chloride  of  calcium.     (Sell  k.  Blanchet.) 

Propertitt.  Yellowish  (Griiger),  greenish  yellow  (Zeller),  viscid, 
ligbter  than  water.  (Orager.)  Sp.  gr.  TOIS.  (Zeller.)  Smells  like 
ralerian,  and  has  a  sharp  burning  taate.  (Grager.)  It  ia  neutral. 
(Zeller.)  Contains  75-41  p.  o.  C,  876  H,  aud  U-83  0,  but  still  retains 
•earum-caraphor  in  BoluHon.     (Sell  &  Blancliet.) 

Asaruni-oil,  treated  with  iodine,  gives  off  yellowish  red  vapours,  and 
forme  a  yellow-brown  reain.  Heated  with  nilrie  acid,  it  givea  off  gas,  and 
forms  a  yellow-brown  solid  tesin.  —  By  oil  of  vUriol,  it  ia  coloured  hrowa 
to  blood-red  and  reainised.  (Zeller.)  —  It  diaeolves  Bpa.riag\y  in  v/ater, 
more  readily  in  alcohol,  la  ether,  and  in  oUt  both  Jixed  and  volatile. 
(Griiger.) 


11.  OU  of  Balm. 

Zexler.     Slwi.  ubei-  iither.  OeU,  Laodau,  1850. 

In  the  herb  of  MtUua  ofcinnlia,  L.  at  the  flowering  time.  — 
Olil&ined  by  distilling  the  herb  with  water,  —  Colourless,  pale  yellow, 
Sp.  gr,  085 — 0'82.  Has  a  peculiar  odour.  Reddens  litmus  aliglilly. — 
According  to  Bizio  {Brugn.  Giom.  19,  360),  it  contains  a  coraphor  in 
■olutioD. —  It  dissolves  iodine,  with  great  rise  of  temperature  and  evolu- 
tion of  yclloniah-red  and  grey  vapours,  and  becomes  viscid.  Witli  nitric 
acid,  it  turns  brown,  ^ivea  off  a  large  quantity  of  gas  when  heated,  and 
becomes  roainised.  —  It  dissolves  in  5  to  6  pts.  alcohol  of  sp.  gi.  0858, 


II  13.  Basil-camphor. 

fc  C«'H''0»  =  C»H",eHOT 

HA8TBE     (1831.)     J.  Pharm.  IT,  647. 
Vdhas  &  Pelioot.     Ann.    Ckim.  Ph>/>.  57,  331;  J-  pr.    Chem.  4,  S86; 
Ann.  Pharm.  U,  75. 

Batilieum-tamphor,  Eutnct  de  iaiilie. 

Basil,  Ocymum  baiHicum.  £..  distilled  with  water,  yields  about  1-56 
t  oent.of  a  yellowish  green  oil,lightei  tbsui  water  (Raybaud,  J.  PAorm. 


Mo  APPKSDCt  TO  Ptm&RT-XUCLEUS  C^W*. 

20,  447),  wlueik  wlicB  k^t,  Mliiii£«d  almoft  whoUj  me  ajtOSSan  bal- 
ouBpbof.     (BoiwBtn.) 

m/ttf  »£{.  Crystallised  ban  >leab)l :  fbu-^<jed  priama  hsTing  &  hist 
Bmell  and  taate;  erratallued  Enm  wkter,  h  fonika  wUt%  tno^udt 
oeuij  taetdeifl  tetraWliDcu.     (Booastn.)     KeatiBL 
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PriSgot) 

It  fcnrna  with  oioat  and  fiame  when  m< 
•wiiLoito/tilnoL     (Bonartre.) 

DiawilTes  spaiiaglj  in  gold,  easitj  in  hot  water,  in  nitric  atid,  Mdic 
aetJ,  and  aqatout  ammonia,  iinperfectlj  in  cold,  peHectlj  in  bot  WomK 
scarce];  at  all  in  €  pts.  of  ^her.     (Bonastn.) 


13.  Oil  of  Bsy. 

BonABTBB.     fl824.)     J.  Pharm.  10,  36j  — 11,  3. 
BRtHDES.     N.  Br.  Aieh.  22,  ISa 

OU  nf  Lmrtl,  LorbeerSt. 

Source  and  Bxtmction.  In  bay-berrios,  the  fruit  of  Ztnmu  ndbib, 
whence  it  is  obtained  by  distillation  with  water,  or  by  armofpng  Ihl 
berries  in  alternate  layers  with  straw,  and  distilling  with  atcam.  (Futtkit 
2f.  Br.  AnA.  17,  177.)  Or  it  ia  distilled  with  water  and  a  littli 
anlpharic  acid,  the  latter  eerring  to  decuiupo»e  March  and  maew 
(Bonastre.)     The  yield  of  oil  is  0-26  p.  c.     (Bloy,  Efj>tr<.  48,  96.) 

Propertit*.  Pale  yellow  (Bonastre,  Btandea) ;  the  most  rebtSi 
portion,  or  the  oil  rectified  with  water,  is  transparent  and  eoIowlM 
while  the  less  volatile  is  yellowish.  Lighter  than  water.  (Bonatfn.) 
Sp.  gr.  0-914  at  150^  ;  of  the  most  volatile  oil  0'8o7  ;  of  the  lea  Tolablt, 
0-883  (Brandes).  Liquid  at  31',  semi-solid  at  12-S°;  at  low  temperanni 
perfectly  eolid  and  dirty  white.  Smells  like  bay-berries;  tha  ■■! 
volatile  portion,  like  oil  of  cajepat ;  the  less  volatile  has  a  similar  sdoV 
but  lees  pure,  and,  after  rectification  with  water,  aleo  Hkn  tlMl  <( 
camphor  (Brandes)  ;  the  oil  obtained  by  distilling  bay-berries  with  mI- 
phnric  acid  and  water,  has  a  less  agreeable  and  empyrenmalie 
(Bonastre.)  Tastes  strong  and  bitter.  (Bonastr«.)  It 
crude  oil  is  slightly  acid).     (Bonastre.) 
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a  w>a  obtained  hj  rectiriritig  tbe  crude  oil  per  n  in  tha  firet  insUnce ;  l  that 
which  pus«d  over  on  rectifying  the  crude  oil  with  wstcr;  Pnportiou  boiling  at  «  higiiei 
tempenture;  1/ that  «hicb  has  Ibe  liighest  boiling  points  <  obtained  by  recti fj in g  the 
crade  oil  with  conceotrated  squeoua  polxab.  Tbe  latter  bsB  the  composition  of  crude 
oU  of  caunphor.     (Brandca.) 

Dccompotiliont.  1.  Bay-oil  absorbs  oxygen  from  the  nir  (3mndes). 
•^2.  \Yith  2  pta.  ot  fuming  nitric  acid  it  frotha  up,  and  foniis  a  soft 
jrellow  resin,  which  separates  on  addition  of  water.  (Hohbo,  Cull.  Ann, 
1785,  1,  422.)  —  3.  When  ttgitated  with  potoih,  it  forms  after  some  time 
an  oil,  which  floats  on  the  surface,  and  b,  brown  liquid,  which,  after 
Bataration  with  hydrochloric  acid,  yields  n  white  preci[iitate  soluble  in 
ammouia.  Distilled  with  aqueous  pobuk,  it  yields  a  neutral  oil  («), 
having  an  odour  of  camphor  and  cajeput-oil,  but  not  very  pungent. 
(Brandes.) 

Combinations.  Mixed  with  ammonia.  It  yields  a  turbid  liiiutd,  and 
wKh  causlie  barj/la  »  white  viscid  liijuid.  (Brandes.)  It  is  easily 
soluble  in  alaJuil.  The  least  volatile  portion  of  the  oil  disBolvea  but 
partially  in  alcohol,  aqttei/ua  potash,  and  ammonia,  leaving  a  brown  oil, 
white  the  alcoholic  solution  contains  a  crystalline  substance  ;  the  potiuh' 
solntTon,  a  eubst.ince  which  separates  on  supersaturating  with  hydro- 
chloric acid,  and  is  soluble  in  potaeh  and  in  ammonia;  and  the  ammoniacal 
Botntion  contains  a  substance  which  forme  a  white  precipitate  w 
diloride  of  calcium. 

Bay-oil  disaolvea  readily  in  ethn-  and  in  oils,  both  fixed  and  volatile; 
with  the  aid  of  beat,  it  disBolves  tallote  and  wax,    (Brandes.) 


14.  Volatile  Oil  of  Beans. 

J   Formed  spontaneously  in  pulverised  Ary  hea-ne,  Phateolus  eomTntinit: 

)■  On   moistening   the  powder   with    water.  —  2.  On  evaporating    the 

'whottc  extract  and  mixing  the  residue  with  almond  milk.     Bean-flour, 

iBled  with  alcohol,  does  not  form  any  oil  when  moistened  vitb 

(Ed.  Simon,  1842,  N,  Br.  Arch.  28,  188.) 


15.  Oil  of  Birch-leaves. 

I  In  the  loaves  of  tbe  bircb,  Betvla  alhi,  t.  By  distilling  them  with 
t»r,  0-36  p,  c.  of  oil  is  obtained,  floating  on  a  milky  distillate, 
|«Drleai,  mobile  ;  the  last  distillate  is  yellowish  and  viscid,  lighter  than 
;  becomes  somewhat  turbid  and  viscid  at  0°,  retains  scarcely  any 
idityat — 5";  aolidifieaat  —  10%  but  not  in  the  crystalline  form  ;  melts 
[tbe  heat  of  the  hand.  Its  odour  ia  very  agreeably  balsamic,  persistent 
I  exciting,  like  that  of  young  birch  leaves  and  oil  of  roses.  Its  taste 
'.  first  mildly  sweetish,  afterwards  peculitirly  balsamic,  sharp,  and 
The  oil  becomes  pale  yellow  after  some  time,  and  wl 
mped  upon  paper  makes  a  waxy  spot,  which  may  be  extracted  by 
uiDg  water,  forming  a  solution  which  deposits  white  flocks  on  cooling. 
^  oil  appears  to  contain  a  waxy  substtiuce  in  solation  (BeMm.  Gm.\. 


3i2  ^ITUnCL  Tl-  ri3UZI.>X€lXCS  C^B«. 


iigcx3c:z^  ioi:  i^i-r  J  iz  t^       ^  fcuriiLirt,  fi^Mrf.  33^  337.) 


IS.  Yi^iKSiLs  OS  Gf  Botuj  Baj  Bmib. 


f  ?c?  'V'lafr      C*:ur>cHSB  :  isw  sz  ■Liiiiftkk  odoar  aad  vwj  dwf 


Ij.  Cizir;iur  c^  j'vjlci'Uism 


Iz  :^  f^-v^n  ic  J>7«i^i<AJK«m  wi  riaiM  ft  plftst  givwiag  ob  Ai 
£&*:r»  :c  Otj^w.  T^i^f  ±:mfrk,  wmek  ittve  ma  ftcneftbU  odoftr  cf  ii«b 
xr<f  £:2:^'e£  vr:!  ir&r^ir  :  ii^  £::iC3ijfti»  »  eoibiiiftiftdj  ftad  thft  ci]fiteb 
▼2  >»  i«7«:^rif  r-fin  ::  as  ft2c«c  ^  az«  toMected,  IfcUow,  poiMl 
c!rrscaut<w  ^▼-:z^  &  fi_kj  liiSTt.  »»£  Bcoiftr  ftS  tke  keai  of  tkt  kftM  to  • 

S:^  I'riAi  s  &cM«fr^ .-  ift*  naitMM  ii  scndHftd  terbid  hj 


*. 


IS.  OC  of  CardAmaiiL 


•*-"-.■    *-•    -•- —    • •*•«>«       »as  ^^.^^  .mJLfWSe  CtX^esSm  UttOC  WCmL     \ilVMVt 

/  J-  ."i-^  :,  *■•?  ?L:  7-fL:v  Ntizikrr.  Zeiler.)  Sp.  gr.  l-SS- 
v'r*  Ti^:**  iT-i  S3:l.?  -tf  :>*  «^!«^£«  Ne^^umL  lZ«llcr.)  PlobdUy 
s  :r  :L:T.T<f  :f  &  *  :i.  i  k=£  &  «'>*'>i  .--  .  inuisvck  ft*  DsMfts  it  Pdifol 
A'  7.  i>  n.  }  ''jK  r  -ji.^  ."  .  -  'v^.  4.  3S«  :  Amn,  Pkarm.  1%  75) 
:'. -li  :i  •:  .-•■•.  lt!^*  t-st.*.  ^-L  rii  wo>pdi«  to  then  contfthi  •♦'• 
r.  c.  C  V.  4  M.  &= :  i«  ;  i  .  »  .-«.'«>f^:»:i:-:-c  A^rmc?  with  the  fonub 
C*r.  "*:^J  *  ■.:i;  ;1:t  kr«  ■>:r.  tSr  :r  iaentTCftl  with  tarpeotiae^ 
dr:  i.r  v\.  .:  .-AriiT-.—  -.rvi:*!  v-U.  i:»£\%f^  pres  off  vellowuh-red 
*n£  jT^'J  ▼"iT'.-r*.  %,zL  :no. -  :*  T*:«Ii.*i  Ttlijv-brc-^Ti  and  viscid.  Wiik 
•y«--.-  ■.-:*.  •.:  %  :  -1?  &  THuTT  :r.'«^ai-Te':i?w  x«s:c.  ^Zeller,  Hiae.) 
^^  ::i  /  r.  •'.  :  i.-*;.  r^-f  &  ^f»i-':^.  »•  K!:«r.  w'lxh  cJkrowuUe  o/potaA 
sri  «..  I*  ■.-•  •>■  jr--;:  j-.-c-.wt.  Z*-  =i.  Ii  dia«>lres  in  al^oAol  d 
*I.  ^.  v.  N?       .Zi.-iT.  >-ii.  i.-:-.  ^-i.— ,  J-ar,  Lftsdftft.  ISoO.) 


19.  Oil  of  Carrot. 

ari  ui>:  !.■■.  w  :r.  ^it-r.  '^V^rrv'-T  ■>  1:4  r  f.  <*f  oil  f*  obCftined.  Ctkn- 
los5.  Sv  -r  V  SS<?  »:  *. :  :^  Hi*  i  r*:\-i:'.iir  «i»prlv  peneCrfttinf^ftdoVt 
a&d  a  :a^:(     :  »  m..^  c'r^r&.'Ter  b:::  i;  :t«  saas^  time  vmniiiif  ftsd  •a■^' 


what  urr'.t  j»>&r:.     I:  iss^lT^t^  <r-ir:»r'v  :a  iraXer,  Kftdilr  ift  ftfcnirf  tW 


OIL  OP  CONVOLVULUS   SCOPARIUS. 


20.  Oil  of  Gascarilla. 


Tbokhsdobff.     (1893.)     y.  Tr.  2,  138. 
Vai-KKi..     Ann.  Pharm.  35,  806;  R'^^rt,  80,  169. 

In  cascarilla  hark,  the  hark  of  Croton  Elattrrta  (Schte.)  It  is  com- 
minuted and  diatilled  irith  water.  The  qu&ntity  of  oil  ohtained  amounts 
ti)  0-35  p.  a.  (Bley,  Rtpert.  48,  97),  to  087  p.  n.  (Trommsdorff.) 

Fi-operlita.  Dark  yellow  (Trominsdorff,  V  elk  el)  (sometimes  of 
Tarioaa  shadca  from  hlue  to  yellov,  or  greenish  :  TrommsdorS^  :  the 
first  distillate  is  colourless,  mobile,  and  refntctiTe ;  tbo  later  portions 
yellowish  and  more  viscid  ;  the  last  very  thick.  (Viilkel.)  Sp.  gr. 
0-938  {Trommsdorff) ;  0*909;  of  the  first  distillate,  0'862.  (Volkel) 
Boiling  point  180"  and  higher;  of  the  first  distillate  173°.  Smells 
aromatic,  like  camphor,  thyme,  and  lemons  (Trommsdorff);  its  odonr  ie 
a^^reeable;  that  of  the  last  distillate  less  agreeable.  (Vijlkel.)  Tute 
ftromatic,  lather  bitter.     (Trommsdorff.) 

Vollel. 
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•  The  firK  diatiUata  obttincd  oi 
trade  oil  ii  ■  mlilure  of  at  licut  tni 
frum  oijgeii.     (Vj}lkel.) 

DeeompoiitioTU  and  Comhlitatmit.  The  nil  is  decomposed  by  the 
stronger  aad»,  but  not  by  aikalin.  (Volkel,)  With  fumviig  nitric  acid, 
it  yields  a  yellow  fragrant  reain,  without  taking  fire.     (Trommsdorff.) 

Dissolves  readily  in  alcohol;  the  solution  reddens  litmus.     (Tromms- 


21.  Oil  of  Convolvulus  scoparius. 

Rotmhohol.  In  the  wood  of  the  root  and  etem  of  the  plant.  Pale 
yellow,  mobile,  lighter  than  water,  with  an  odour  of  roses,  cubebs,  and 
balsam  of  copaiba,  somewhat  vis^cid,  and  a  bitter  aromatic  taste.  It 
becomes  reddish  after  some  time.  It  absorbs  tWiW  vapours  in  a  few 
boors,  and  becomes  brown  and  black.  With  \  pt.  nitric  acid,  it 
aci{uire8  a  pale  brown  colour,  without  losiDg  its  odour.  (Bonastre.) 
In  nilrout  acid  tapmri  it  acqoires  a  dark  yellow  cokmr.  Mixed  with 
an  equal  number  of  drops  of  oil  of  vitriol,  it  forms  a  brown  mixture, 
having  on  odour  of  cobebs.    (Quibourt,  .^.  J.  Phartn.  15,  317.) 
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Ir^tzn?^!.  p-  ^"gr^'^'r^  rarsT.'i^Fizii  rncaoeicLj  «*sa  wsto*,  and  coHfeudf 
7*:iir-TLr  Jai-s  lie  d=r":iM»  l^iim  .  rr  W  czaaaicair  whk  eoU  elki^ 
f'-i^i  rszn:^  lie  inrssiri  cm  il^iilla^r  ^is  ?as»rie  refinicdlT  whk  viti^ 

Hr    ^'YLS    ke      il    7:£ari£^     J—H"  -da-WA.    J.    Br.    .JrcL     I,   *183).  — Fidi 

yal':"^    l*aju  Znz-ici*      — j!ei>l    Z*iii:i   .  Jisr»  zkui  vmtcr  (Bnnte); 

Ci:;;?  :::;i:i  ^v-ijirr  3*  u::  ise  &  icr.itf  >£>z«r  of  euumun  (Mm, 
Znii'ieA  u>L  i  £zur7.  li-zjis  Zissa^  3<a3,  — If  left  lor  ax  wci^m 
T-.am^r:  t-tii  zir^  -w^zst  'r-i.irx  ist?  isaK  i^^er  vitk  il,  it  is  putislly  €0B- 
'■^iT-.i-i  jn.--  Li  1  -ri..:!!  f.ra^  ;a  lie  "n^e.  I«aT«t  resn  vhen  diitilUi 
::?  r  =7.=  -  -  *:=^::..:^i  :-  i-.z-^r.  -r.zl  ii-»  iir.  e«pec:allj  if  likevue 
:T:t  *=■:   :     .^;-.   :  i:   rfr::!.":.-   izj..:£rM  J  rr:c««e»i  from  air  and  ligkt 

iri^  :~i    —  I:  i^s-  >  - :-  ?:;ir-^-7  ji  i-aer.  rsaiilj  in  aUakol.    (BoiiB.) 


IL  C 


injirr  cf  Cit-thyme. 


m 


kr*-« ::  3:-ivine^  Tfucrium  Jianm,L 
-ritcT.  &rd  the  distillate  repeateJlr 
:"::-:  ^rwc  Lerb. —  While,  cnrstalline, 
::  zz.z  i^niiix,  and  sinking  in  irat«r. 
:li::c  taste.     {Biej,  1S2T,  -V.  7r.  H, 


25.  Oil  of  Celery. 

St^'rrfi''S\  —  In  :lie  <«  is    T:-::zznaBn),  the  herb  ( Vogel)  of  eekqr, 
^4f  I II ••  s  j; rr T r - : >T.i.  L .  —  It   1  *   c I :a; Led   b v  distil lat ion   w i th  water.  — 
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26.  Oil  of  Wild  Chamomile. 


Zeilek.     (1827.)     Sepa-t,  25,  ie7.—Stud.  tiber  aller.  Ode,  Landau, 

1850. 
Steer.     Sepert,  61,  85. 
BoHMTitAOER.     Anil.  J'hai-m.  49,  214;  abstr.  Meptrl,  90,  215, 

KamilteTiol,  Bumce  dt  temomille  bleM, 

Source  and  Extracthn.  In  the  flowers  of  wild  chamomile,  Matricaria 
Chamomilla,  L.  —  The  herb  recently  dried  is  distilled  with  water  or 
with  steam.  —  Tin  receivers  are  naed  for  collecting  the  distillate,  because 
all  the  oil  then  collects  on  the  aurfaoe  of  the  water  which  passes  orer 
with  it,  whereas  in  glaas  receivers,  a  portion  of  the  oil  adheres  obstinately 
to  the  sides  of  the  vessel.  —  Diatillation  with  steam  is  preferable  to 
difitillatioD  with  water,  because  it  obviates  the  risk  of  burtiing  tho 
ch&momile-flowors,  which  swell  up  considerably ;  the  steam  must  however 
be  passctl  through  without  interruption,  to  prevent  the  chamomiles  from 
idhering  in    lumps,   which   would  interfere  with    the  passage   of    the 

vapour,  (Steer.)  —  The  woter  whinh  paaaea  over  eontuna  a  colonrlesa  oil,  baving  g 
different  odour  ft-Dm  the  oi]  which  floats  on  the  Burfice;  tbia  oil  majr  be  eitracted  from 
tliB  water  b;  agitatian  with  ether.  Bnd  it  remains  hehind  after  [he  eraponitioii  of  Ihe 
cliier.  (BorntrM^er.)  The  water  which  paaiei  over  with  Ihe  oil  conlaina  aoetic  acid. 
(Hum,  /.  pr.  Chem.  63,  317.) 

The  yield  of  chamomile. oil  is  lest  ts  the  flowers  are  older;  drj  chamomilea  yield 
0'il3p.  c,  (Gamprecht,  Br.  Arch.  7,  lOH);  chamomiles  foar  years  old  yield  in  four 
diadllatioDi  0'04  p.  c;  recently  dried  cbamomilet  yield  by  two  distillations  with  steam 
thi  diatillale  being  collected  in  tin  veisels,  O'-llSp-c.  uf  oil.     (Steer.) 

Proptrtiei.  Park  blue,  azure-blue,  nearly  opaque;  perfectly  fluid  at 
13°,  viscid  at  5°  (Zellcr)  ;  of  the  consistence  of  honey  at  —4,  solid  at 
-e°(Bi£io,  Brugn.  Giorn.  19,380);  solid  from  —10"  to  —12';  melting 
again  at  —5".  (Zeller.)  According  to  BorntrSgor,  it  merely  becomes 
thick  below  O",  but  does  not  solidify.  —  Sp.  gr.  0-92  —  0-94.  —  Has  a 
|4tn»ig  odour  of  chamomile,  and  an  aromatic  warming  taste.     (Zeller.) 


BonilrSger. 


_     79-83     79-56 

.     10-64     10-83 
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a.  erode  oil  ;  6  rectified;  e  the  last  diitillate.     Its  composition  is  nearly  the  Eame 
--    -  .mphor.     (Gerhardt,  7Vai«,  4,  363.) 

Deeompositiont.  I.  When  exposed  to  air  and  ligh(,  it  assumes 
•arions  shadea  of  colour  from  green  to  brown,  and  finally  becomes  greusy. 
The  fresher  the  chamomiles  used  in  the  preparation,  the  longer  does  the 
dil  retain  its  colour  on  eitpoaure  to  air  and  light.  (Zeller.)  —  2.  When 
distilled,  it  leaves  a  small  quantity  of  brown  resin  ;  di3tille<l  with  water, 
it  passes  over  blue  from  first  to  lost,  while  the  water  which  goes  over  at 
'lO  tame  time  is  colourless.     (Borntrager.)  —  3.  With  iWine,  it  beoomes 
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taivH 


bented   without   tletoaating ;  gives  off  !i  few  yellowish   red    rapoi  . 

becomes  greeniah  to  yellowiah  Vown,  riscld,  Hod  al  last  solid  and  friabU. 
(Zeller.)  —  4.  With  fuming  niti-ie  aetd  it  a-isumea  a  dark  brown  colour, 
and  then  yields  with  water  a  yellow-browa  reain  Bmelliog  like  nnuii 
(HASse,  Oi-ell.  Ann.  ilHfi,  1,422);  witliQitricacidofap.gr.  1-2S  it  tHru 
green,  then  dark  red-brown,  g'lvm  off  gas  with  violenca  when  h«atcd,  and 
leaves  a  brittle,  friable  resin.  {Zeller.)  —  5.  With  cU  q/"  vkriol,  tl 
aasiimea  a  dark  red-brown  colour,  and  forms  a  soft  reain  (Zeller) ;  on 
adding  water  to  the  mixture,  it  takes  fire  with  explosion.  (Huaev  Crdi. 
Ann.  1788,  2,  36.)  —  8.  With  bithromtte  of  potath  and  tiilphtirio  acid,  it 
b«comcs  vellow-brown  and  thickens.  (Zeller.)  It  dissolves  in  8  le  10 
pta.  of  alcohol  of  ep.  gr.  08'3  easily  and  wiUt  blue  colour  in  tAtr. 
(Zeller.) 


27.  Oil  of  Ghenopodium  Ambrosioldes. 

M.  Martiki-     (1737.)     Din.  de  C/ieiiofi.  ambroaio'id. 
Blet-     N^.  Tr.  2,  32.  ^ReperC.  48,  96. 
Becker  &  Hib2bl.     I'harm.  Ze'ttch:  1854,  8. 
MexhaniieAei  TraubenhtAitot. 

Source  and  Extraction.  In  Ch^nnpodium  anArusioidet,  L.,  a  plwt 
growing  in  Mexico.  The  plant,  distilled  with  water,  yields  0'31  p.  <>■ 
oil  (MartiDi),0  3l9  P.O.  (Bley),078—117  (Becker.) 

Proptrrtiti.  Pale  yellow  or  pale  groonish  yellow  (Bley) ;  trattsputBt 
and  coloiirleafl  after  rectification  (Hirisel) ;  very  mobile  (Bley)  ;  atronjity 
refractive  after  rectification  (Hiriel).  Sp.  gr,  of  the  rectified  oil.  090J ; 
boilingpoint  178^  —  lSi°.  (Hind.)  When  floating  On  wM«t  at  lo« 
temperatures,  il  solidiSea  with  the  oonsistence  of  t»llow  or  -ntt. 
(Martini.)  Has  a  strong  odour  like  that  of  the  ptnnl  (Beckev),  and  it 
the  eame  time  like  that  of  odiona.  (Bley.)  Tustes  stongly  oromatMi 
somewhat  bitter  and  burning  (Bley);  cooling  like  oil  of  pepparmigt. 
(Beckel.) 

Decompotilwn*.  1.  The  oil  easily  tai^  firt  (Hiriel),  and  buma  wilb 
a  rery  smoky  flame.  (Bley,  Hinel.)  It  ia  violently  attacked  by/^«MJif 
n^ric  acid.  —  3.  With  oil  of  vitriol  it  turns  red  and  reeinisea.     (Bley.) 

ComfnnalioTu.      With    aijueoua    amtntntia    it    forms    a 
liniment.     (Bley.) 

14  dissolves  sparingly  in  iraier,  eoailr  in  nleokol,  ctAcr,  Aod  i: 
/xtd  and  volatiU  (Bley) ;  in  3  pta.  of  alcohol  and  in  30  pta.  of  i 
(Becker.) 


38.  OU  of  CoffM. 

Ocenra  in  routed  coffee.     Tu  obtain  it,  eoffee  roaat«d  st  i 
heat  in  covered  with  10  pts.  of  water,  and  left  to  ttKTHl  for  two  1 
and  the  whole  ie  thou  distilled  from  a  retort,  which  i«  eoanein«<l  i 
fonrreceiversjoinod  together  by  tubes;  the  conteuta  of  the  third  r 
which  mnsieta  of  lolid  iaodorou  oil  and  a  watery  distillsM  j 


N? 


K" 
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^»>^  collected,  and  the  latter  ia  agitated  four  limes  io 

^■f    its  voIdiuo  of  ether,  the  other  being  each  time 

*-**<ling   for  a  qnartpr  of  an  hoar,  and   then   loft   to 

"'*  "vanUgoous  to  fill  the  third  and  fourth  receivers  with 

'alcium,  connect  thorn  with  the  fourth  by  means  of  a 

"'o;  cool  the  fourth  receiver  to  20°  —  30"  during 

^  '  its  cout«nta  aa  before  with  ether;  and  leave 

^^r  \  volatile  empyreamatic  hydrocarbon  distils 

Uecta  in  the  last  receiver  in  greater  quantity 

'>eeD  roasted  at  a  stronger  u eat. 

and  lioB  a  atrong  odoar  of  coffee.     It 

is  less  volatile  and  IJqaid  than  the 

'  by  alteration  of  the  other  which 

'  ^  '.  CoTApt.  rend.  23,  244;   J.  pr. 

-*.  ^  ^  116;  iiWr.  #. /.  PAwm.  10, 


oU  of  Curcimia. 

^1  Cureama  tonga,  L.     The  comminnted  root  is  distilled 
'.'•  ^iid  the  distillate  is  cohohnted  several  times.     Lemon -yellow, 
**  T^  *  penetrating  odour  and  burninji  taste.     (Vogel  &  Pelletier, 
;  J.rkarm.  1,281.) 


30.  Oil  of  Cnrrama  Zerubet, 

'  ^UentwtSt,  —  In  the  tubers  of  Curcuma  Zerubet  (Roxhourgh), 
I  irUdi  it  is  oxtiaoted  by  dii^tillation  with  water.  Palo  yellow, 
_.id,  Tiscid,  heavier  than  water ;  has  a  peculiar,  strongly  enniphoroue 
^r,  siid  a  rather  bitter,  fiery,  camphorona  taste.  (BucKholy,  1817 ; 
1,  1817,  45.) 


31.  Oil  of  Dahlia. 

Ir  tlia  roots  of  several  species  of  Dahlia.    They  are  bruised  to  a 

)  and  distilled  with  water.     The  oil  is  lighter  than  water,  has  a 

Dg  odour  like  the  roots,  and  u  sweetish  taste,  with  slightly  acrid  after- 

..s  in  the  throat.     It  changes  after  a  while  iuto  a  reddish  resin  jti- 

iabls  in  aloohul.     In  tealer,  it  gradually  sinks  to  the  bottom,  becomes 

JHery  and  indistinctly  crystalline ;  mvlts  when  heated,  and  forms  on 

Mting  lonj;  prisms  of  beniotc  acid,  whilst  the  oil  separated  therefrom 

'  m  not  crystallise.     It  forms  with  vmler  a  permanently  turbid  einnlsinn, 

1^  roDB  through  the  filter.     It  dissolves  in  alcohol,  and  is  left  with 

^B.yBllow    colour    when    the    alcohol    evaporates.      (Payen,    1824, 

E/AorM.  9,  384;  ID,  23»;  sbstr.  Si^ert.  iO,  337.) 
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heated  witbciut  detonating ;  gires  off  h  few  yeltowUh  red  nuAon 
becomes  greenish  to  jrellowish  Drown,  Viacid,  and  at  last  solid  and  fmU«. 
(Zeller.)  — 4,  With  /uniiw/  nili-ic  acid  it  aasumoa  a  dark  bTO<rn  colonr, 
and  then  yields  with  water  a  yellow-brown  resin  amallina  like  moik 
(Ha^e,  Ordl,  Ann.  1785,  t,  122) ;  with  nitrio  acid  of  up.  gr.l'iS  it  tarw 
green,  then  dark  red-brown,  gives  off  gas  with  violence  when  hflatnl,  ani 
leaves  a  brittle,  friable  rosin.  (Zeller.}  — 5.  With  »a  ^f  vilriot,  A 
assnmes  a  dark  red-browu  colour,  and  forms  a  aoft  resin  (Zeller) ;  oa 
adding  water  to  the  mixture,  it  takes  Sre  with  explosion.  (Hwb«^  Cnii 
Ann.  17SG,  2,  36.)  —  6.  With  bichromtte  af  pnlash  and  tidphoHe  aeH,  i 
becoraes  yellow-brown  and  thickens.  (Zeller.)  It  dissolves  in  S  to  10 
pts.  of  alcohol  of  ep.  gr.  08'5  easily  and  wttli  blue  ooloar  in  Ar. 
(Zeller) 


27.  Oil  of  Ghenopodium  Ambrosioldes. 

M.  Martini.     (1737-)     Biu.  de  Chenop.  ambrcsioid. 
Bley-     A^.  Ti:  2,  32,  — Sepw-f.  48.  98. 
Becker  &  HibZel.     I'harm.  2e!tKkr.  1854,  8. 

Mexicanitehtt  TraubtnltrmiliSl. 

Source  and  Extraction,  In  ChmOpodium  ambrotioidti,  L,,  ■  ptlil 
growing  in  Mexico.  The  plant,  distilled  with  water,  yiolds  031  p.  & 
oil  (Martini).  0  319  p.  c.  (Bley),  0-78-  117  (Becker.) 

Propertia.  Pale  yellow  or  pala  greenish  yellow  (Bl«yl ;  tran»p«r«l 
and  colourless  after  rertification  (Hirzel)  ;  very  mobile  (Bley) ;  8troajci| 
refractive  after  rectification  (Hirzel).  Sp.  pr.  of  the  rectified  oil.  0  iWi ; 
boiling  point  179"  — 131°.  (HincJ.)  When  floating  oo  water  ai  ln« 
temperatures,  it  solidifies  with  the  consistencft  of  tallow  or  wBI. 
(Martini.)  Has  a  atront;' odour  like  that  of  the  plant  (Beck«r),  and  it 
the  same  time  like  that  of  ouions.  (Bley.)  Taataa  stongly  arauab* 
somewhat  bittor  and  burning  (Btey);  cooling  like  oil  of  iii  iiiiiii iiitt 
(Beckel.) 

Decompotitiom.  1.  The  oil  easily  take*  fire  (Hiriel),  and  buna  witk 
a  very  smoky  flame.  (Bley,  Hirael.)  It  is  violently  attacked  by^^MMf 
nttz-ic  aeirf.  —  8.  With  oU  of  vilrioC  it  Enma  red  and  reeinisea.     {Bl«y.) 

Combinations.  With  aqueous  ammonia  it  forma  «  |njiiiiiin< 
liniment.     (Bley.) 

I*  dissolves  sparingly  In  u-airr,  easilr  in  alcohol,  fOtfr,  and  oali  htA 
filed  and  vo[alilt  (Bley) ;  in  3  pts,  of  aloohol  and  in  30  pU.  of  waUt. 
(Becker.) 


38.  OU  of  Coffee. 

Occnrs  in  roasted  eoffes.  To  obtaia  it,  Mffse  nMBt«il  aL  m  Mlb 
heat  is  covered  with  10  pis.  of  water,  and  l«ft  to  •tand  for  fewB  mh% 
and  the  whole  ia  then  distilled  from  a  ralurt,  whiah  ta  MaaeoUd  *ilb 
four  receivers  joined  lOKOllior  by  tubus  ;  the  coatenla  of  tlu  UiiM  iwrirw 
whieh  eoDsitts  of  solid  inodoroua  oil  and  a  vat«ry  dialillala  isaHai 
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rongl^  of  coffee,  are  collected,  aiiU  tlie  latter  is  agitated  fonr  times  in 
"NiemiDa  with  ^  of  it!i  volume  of  eClior,  the  ether  being  each  time 
SBnted  after  standing  for  a  qQa.rter  of  an  liour,  and  then  left  to 
qmrate.  It  U  advantageoua  to  fill  the  third  and  fourth  reoeivera  with 
iDpa  of  chloride  of  calcium,  connect  them  witL  the  fourth  by  means  of  a, 
"pride  of  calcium  tube ;  cool  the  fourth  rsceiTcr  to  20°  —  30°  during 
I  diatillation ;  extract  its  couteuta  aa  before  with  ether;  and  leave 
ether  to  evaporate.  A  volatile  etnpyreumatic  hydrocarbon  distils 
X  at  the  aame  time,  and  collecta  in  the  Iiiat  receiver  in  greater  quantity 
f  roportioD  aa  the  coffee  has  been  roasted  at  a  atrunger  heat. 

Oil  of  coffee  ia  orangc-yelion-,  and  haa  a  strong  odour  of  coffee.     It 

"isists  of  two  oils,  one  of  which  is  leas  volatile  and  liquid  tlian  the 

,  and  appears  to  be  produced  by  alteration  of  the  other  which 

Bses  the  fragrant  odour.     (Payen,  Compt.   rend.  23,  244;    J.  pr. 

1.  38,  478  ;  iV^.  Ann.  Chim.  Pkj/n.  26.  1 1 6 ;  abstr.  y.  J.  Pharm.  lO, 


29,  Oil  of  Curcuma. 

In  the  root  of  Cureutaa  lonffo,  L.  The  comminatcd  root  in  distilled 
kith  water,  and  the  distillate  ia  cohobated  several  times.  Leinon-yelluw, 
labile,  with  a  penetrating  odonr  and  burning  tafite.  (Vogel  &  Pelletior, 
!B13;  J.  Pharm.  1,  291.) 


30,  Oil  of  Gnrcuma  Zeruliet. 

f  XtfefWttrtot.  —  In  the  tabors  of  Curcuma  ZerHlx:l  ^oxhourgli.\ 
Im  which  it  is  extracted  by  distillation  with  water.  Pale  yellow, 
ritid,  viscid,  heavier  than  water ;  Las  a  peculiar,  strongly  caniphorous 
.nd  It  rather  bitter,  fiery,  camphorous  taste.  (Buckholy,  1817; 
1817.  «.) 


31.  Oil  of  Dahlia. 

In  the  root«  of  several  species  of  Dahlia.  They  are  bruised  to  a 
"»  ftitd  distilled  with  water.  The  oil  ia  lighter  than  water,  baa  a, 
g  odour  like  the  roots,  and  a  sweetish  taste,  with  slightly  acrid  aftcr- 
n  the  throat.  It  changes  after  a  while  into  a  reddish  resin  in- 
>  in  alcohol.  In  waUr,  it  gradually  sinka  to  the  bottom,  becomes 
y  and  indistinctly  crystalline;  melts  when  heated,  and  forms  on 
iling  loDjf  prisma  of  benaoic  acid,  whilst  the  oil  separated  therefrom 
0  not  crystallise.  It  forms  with  vKUer  a  permanently  turbid  emulsion, 
ich  rum  through  the  filter.  It  dissolves  in  alcohol,  and  \i  left  with 
tor-joUow  colour  when  the  alcohol  evaporates.  (Payen,  1824, 
tlFlwm.9,  384;  10,  23»;  abstr.  Repert.  td,  337.) 
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32.  East  Indian  Grass  Oil. 

Tliis  oil  appeara  to  be  identical  with  OH  from  JV'atnui',  ihoagh  t3M 
latter,  aocordiai;  to  RotIQi  is  obtained  from   Calamus  aromalUtu.    h 

rilvara. 


.A  Andropoqon  Ivaraneuia,  a.  grass  powing  in  the  East  Inditt. 

It  is  yellow,  but  becomes  transuareut  and  colourless  afier  tiiMillalin 
with  water;  floats  on  wat«r;  boila  between  liT"  and  IGO°,  or  putl?  U 
higher  temperatures.  Has  a  pungent  aromatic  oduur,  einiilar  to,  bn 
Winter  than  that  of  roae-oil,  leas  agreeable  after  distillation  with  nte, 
Tastca  sharp  like  lemon-oil.  Contains  83-51  p.  o.  C,  IMC  H, 
and  5'03  0.  In  contact  with  lodium,  it  quickly  gives  off  hydro  ' 
deposits  a  reddish  resin,  and  if  then  distilled,  yields  an  oil  which  qnii 
resinises,  contains  8837  p-  c  C,  and  1 1-56  U,  and  is  therefore  iaoo 
with  oil  of  turpentine.  (Steohouae,  1S44,  Phil.  Mag.  J.  25,  201  ;  i 
Pharm.  50,  157  ;  Han.  Chem.  Soc.  2,  122 ;  C/tem.  Gas.  IMi,  29«.) 


33.  Oil  of  Elder-flowers. 

FiitderMQfAfBOl,  Holiunhfrbiiii/imhl.  —  In  the  flowers  of  tlio  elder, 
bucut  nigra.  The  dried  flowers  are  distilled  with  water,  and  the 
tillate  is  several  times  rediatiJled  over  fresh  quantitiea  of  the  Boi 
or  very  concentrated  elder-water  is  agitated  with  ether  and  the 
left  to  evaporate.  The  flowers  yield  scarcely  0' 32  p.  c  of  oil.  (P^ff 
ateoher.)  Buttery  (Lewis)  ;  cryatalline  and  of  waxy  oonaist«nce,  gnraudf 
white  (Eliaaon),  light  yellow,  mobile,  floats  on  water,  mii«lls  •trMctr 
of  the  Sowers  (Pagenstecber) ;  has  a  rather  bitter  burning  UMe,  wM 
cooling  after  taate.  (Eliaaon,  Pagenstecber.)  The  oil  be«oinea  tek 
brown  and  vtactd  when  exposed  to  the  air.  —  Chlorine  ^t,  pMsed  nil 
elder-water,  at  flrst  produces  thick  fumes,  and  afterwards  imparta  a  iak 
yellow  colour  to  the  drops  of  oil  which  float  on  the  water,  and  UnJf 
eink  to  the  bottom,  whilst  the  water  aoqniren  a  Elrung  odov  rf 
radish,  contains  but  little  hydrochloric  ao id  after  saturatioti,  and,  vka 
evaporated  at  a  gentle  heat,  leaves  a  chlorinated  oil  liaving  a  Au^ 
biting  toate,  mixed  with  oryatals.  ^romiMe  acta  like  rliliiiinn,  jitJiliw 
a  brown  hrominated  oil,  wliich  sinks  in  water.  —  Elder-wat«r  mm 
with  hydrochloric  acid,  yields  a  amall  quantity  of  sal-unmoniM  «)m 
evaporated  ;  the  ammonia  which  it  contains  results  tram  tbv  J«w 
position  of  a  constituent  of  the  flowers  ;  the  oil  is  fre«  from  ntmT'* 
( Pagenstecber,  Rrpert.  73,  35.)  —  The  oil  diasulves  in  atMolot*  oMi' 
and  ether,  epariugly  in  alcohol  of  sp.  gr.  U'SS,  in  oil  of  rotainuy  aad  il 
tealer;  the  aqueous  aolutton  is  neutral.  (Kliason,  Jf.  Tr.  »,  I,  ttk} 
Fr.  MUller  (A.  £r.  Arch.  45,  153),  by  diatillinf-  reoenUy  dried  tUm- 
flowers  witli  water,  obtained  a  yellow  water,  which,  when  treated  vU 
alkalis,  became  darker  in  colour,  gradually  deposited  yvllowinii  wm- 
oryalallino  flocka,  which  when  dissolved  in  ether,  ctdoured  it  nUv, 
and  remained  when  the  ctber  was  evaporated  in  tbe  form  of  y«ilIo*iA 
transparent  scales,  coluble  with  yellow  colour  in  carbonate  '  '  ' 
and  precipitated  by  acetic  acid. 
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34.  Oil  of  Feverfew. 


Obtained  by  distilling  oommoa  feverfew,  Pyrdkrum  Parlhfnittm 
wfaile  in  the  flnworio^;  state,  with  water.  Greenish  ;  posses  over  between 
165*'  and  220=;  the  largest  portion  between  203°  and  220°,  leaving  a 
coloured  residue.  Depusits  camphor  on  etaQdin^,  this  deposit  bein^ 
formed  most  abundantly  in  the  oil  which  passes  over  between  212°  aud 
S20°,  on  cooling.      Oil  prepared  in  1845,  did  not  yield  any  camphor  on  gCaDding. 

Duuignes  &  Chautard. 

a.  *.  e.  d.  t.  /. 

77     ....     M-iG 
22      ...     II'SB 

B--97     ....     88-56     ....     8;-29     ....     87'26     ....     96'99     ....     98-0* 

a.  Oil  wpsrated  from  the  deposited  camphor;  4,  oil  containing  only  a  imall 
quantity  of  camphor;  K,  oil  boiling  at  211)°  — 220"!  d,  at  212°  —  Zie'i  t,  at  170°  — 
180*;  /,  at  160° —  167%  repeatedly  rectified  oter  pntaah.  The  oil  rantaini  camphor, 
■  hydrncarboD,  and  an  oii  richer  iu  oiygen  than  camphor.  {Dessaignet  8c  Chnutard, 
N.J.Pharm.  13,  251;  J.pr.  Chem.  45.  45.)  —  The  camphor  contained  in  oil  of  fever- 
few U  InvO'Campbor.     (Obaatnrd,  Compl,  rend,  37,  166.) 


I  35.  Oil  of  Galanga. 

Oalganiai.  —  In  the  root-stocka  of  Alpima  Qalanga  (Schwiirtz).  They 
are  pulverised  and  distilled  with  water,  The  water  which  passes  over  with 
thti  oil  has  the  odour  and  taste  of  the  roots,  imd  contains  carbonate  of 
BinmoDici.  Yellowish  white,  tnLOspareot  and  colourless  after  rectification 
(Vogel) ;  brownish  yellow  (Rayhaud,  J.  Pharm.  20,  455) ;  lighter  than 
water  (Vogel,  Ray  baud) ;  not  very  volatile  ;  Ginells  like  oil  of  oajeput. 
Contains  7301  p.  c.  C,  1187  H,  and  H-42  0,  and  hao  therefore  the 
composition  of  MJeput-oil  {p.  335).  Loses  its  odour  and  becomes  viscid 
oti  ex))osure  to  the  air.  Dissolves  partially  iu  aqutout  potath,  completely 
and  readily  in  oJco/toiand  ether.     (A.  Vogel,  jun.,  Repert.  83,  22,) 


I  36.  Oil  of  Gale. 

Obtained  from  sweet  gale,  Myr'tea  Gale,  L.,  by  distilling  the  frosli 
leAves  with  water  and  coliobating  the  distillate  several  times.  The  yield 
of  oil  amounts  to  065  per  cent.  —  Brownish  yellow.  Sp.  gr.  OSTG. 
SolidiRes  partially  at  17*5°,  and  changes  at  12-5°  into  a  thickish,  slightly 
cryslalline  m»ss,  mixed  with  tough,  transparent,  yellowish  laminm. 
Odour  peculiar,  hnkamic,  and  agropahle ;  taste,  mild  at  first,  then  tran- 
■iently  burning  and  permanently  astringent.  Neutral.  —  Ccnlains  aboot 
70  p.c.  camphor,  and  consista  of  8175  p.  c.  C,  3-00  H  and  I5*U5  0.  —  It 
diasolveii  iiniint:  without  explosion,  becoming  viscid  and  olive-green.  By 
/aminy  vitric  acid  at  mean  temperature,  and  by  ordinary  nitric  acid  at 
100^,  it  is  converted,  with  evolntion  of  nitrous  acid,  into  a  gold-coloutod. 

TOL.    XIV.  1  B 
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tbickisb  liquid,  wbich  becomes  tarbid  on  cooline,  and  does  not  form  i 
clear  solution  in  water.  —  With  oil  of  vitriol,  it  forms  a  dark  brown 
mixture.  —  It  dissolves  in  40  pts.  of  alcohol  of  sp.  gr.  0'875  at  15\  more 
abundantly  in  ether.  (Rabeuhorst,  Berl.  Jahrb.  35,  2»  220;  R  ]^ 
60,  214.) 


37.  Oil  of  Gteum  nrbannm. 

Nelkenwttrzol.  —  In  tbe  root  of  wood  avenSy  Oeum  urbantim,  Z.,  wbeaei 
it  is  obtained  by  distillation  with  water,  tbe  ^eld  being  0'04  p.  c^ 
Greenisb  yellow^  buttery.  (TrommsdorCf.)  Smells  like  cloresL  CoiMMli 
of  an  acid  oil,  which  unites  with  alkalis  and  separates  from  the  soldiM 
on  addition  of  acids.  (Bnchner,  Bepert,  85,  19.)  —  Disaol res  readily  ii 
alcohol  and  ether.    (Trommsdorff,  1818,  N.  Tr.  2,  I,  55.) 


38.  Oil  of  Ginger. 

BcjCHHOLZ.     (1817.)    Almanack,  1817,  111. 
MoRiN.     J.  Pharm,  9,  253;  Repert.  20,  378. 

Papousek.      Wien.  akad.  Ber,  9,  315;  J.  pr.  Chem,  581,  228;  ahilL 
Ann,  Fharm.  84,  252. 

JngwerGl,  Ettence  de  gingemhre. 

Source  and  Extraction.  In  ginger,  tbe  roots  of  Zintiber  oJUntk 
{Bosc.)^  whence  it  is  obtained  by  distillation  with  water. 

Properties.  —  Yellowish  (red,  according  to  Neumann,  greenish  Ihn 
according  to  Morin),  very  mobile.     (Buchholz.)     Sp.  gr.  0*893.  —  H  ~ 
point  246°.     Has  a  strong  odour  of  ginger,  and  a  burning  aromalie 
(Papousek) ;   rather  mild,  with  somewhat  biting  and  bitter 
(Buchholx.) 

Dehydrated.  ^mpcmmik. 

80  C  480  ....  81-49  81-03 

69  H 69  ....  11-72  11-68 

5  O 40  ....  6-79  7-39 

C»H«  +  6Ha 589     ....  100-00     100-00 

Sucli  according  to  Papousek^  is  its  composition  when  alowly  dotilkd  at  s  ki^ 
below  150^ 

Decompositions,  1.  When  strongly  heated,  it  becomes  darksr  ii' 
gives  up  water.  —  2.  By  repeated  distillation  over  anhpdrouM  pkoepksnr 
acid,  it  is  converted  into  a  yellowish  oil  isomeric  with  oil  of  turpesOtf 
(87-99  C  and  11-88  H). 

Crmbiwitions,  With  Ilydrorhloric  acid,  C^H^Cl*  =  3(C»H»  HCT  + 
(«i||if|  —  Obtained  by  passing  hydrochloric  aciil  gika  to  satnimtioi  iiii 
oil  (if  ginger,  washing  and  distilling  the  brown  product  witii  waltf,tf' 
dehydrating  over  chloride  of  calcium. 
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PaponBek. 

80 C   4800    ....     73-45     7339 

67  H 67-0    ....     10-25     10*36 

3  a 106-5     ....     16-30     16-25 


3(C»H»«,Ha)  +  C»H" 653-5    ....  10000    10000 

Tliia  is  the  formula  anlgiied  to  it  by  Papomek. 


39.  Oil  of  Hedwigia. 

In  the  balsam  of  Hedwigia  hdUamifera  or  Bursera  halsandfera,  — 
Obtained  by  distillation  with  water.  Yellow,  transparent  oil,  which 
Ants  on  water^  has  an  agreeable  odour  of  turpentine,  and  a  bnniing 
tutei— With  4  pt.  nitric  acid,  it  becomes  first  flesh-colonred,  then 
crimson,  then  dark  amaranth-coloured,  and  after  24  hours,  brown,  but 
cobarless  again  on  being  mixed  with  water ;  when  boiled  with  2  pts.  of 
iiitrio  acid^  it  assumes  a  yellow  colour  and  becomes  resinised.  —  With  cU 
^  nhid,  it  turns  first  yellow,  then  yellowish  red,  soon  acquiring  an 
smpyrenmatio  taste  and  odour.  —  With  hydroMorie  add,  it  assumes 
iist  a  rose-,  then  an  amaranth-red  colour.  —  It  dissolves  completely  at 
fat  in  more  than  4  pts.  of  akohol,  and  in  all  proportions  of  ether. 
(Bonastre,  1826,  J.  Fharm.  12,  488.) 


40.  Volatile  Oil  of  Hemp. 

In  hemp  {Cannabis  sativaJ)  —  The  fresh  herb,  just  after  fiowering, 
II  distilled,  and  the  oil-drops  which  fioat  on  the  milky  distillate  containing 
iufaonic  aeidy  are  collected.  —  The  yield  of  oil  is  0*3  per  cent.  —  Pale 
jellow,  lighter  than  water,  smells  like  the  fresh  herb,  tastes  aromatic, 
lot  burning  but  strung ;  its  vapour,  when  inhaled,  produces  head-ache 
nd  dight  delirium  ;  a  ^w  drops  taken  internally  produce  warmth  in  the 
tboat  and  stomaeh,  heaviness  in  the  head,  and  giddiness,  but  no  abdominal 
deraogement.    (Bohlig,  Jahrb,  pr.  Fharm.  3,  ^.^-^Bepert.  80,  308.) 


41,  Oil  of  Hyssop. 

SmiHOUSB.     (1842.)    Phil.  Mag.  20,  274;  J,  pr.  Chem.  27,  255;  Mem, 

Chem.  Soc,  1,  43. 
ZtLLEB.     Stud,,  iiber  Sther.  Oele,  Landau,  1850. 

Hpuop/Slf  Viopoly  Buenee  d*hy»ope. 

Source  and  Extraction.  In  hyssop,  Hyteopus  officinalis^  L.  It  is 
oiKained  by  distilling  the  fresh  herb  or  the  fresh  leaves  with  water.  — 
^  yield  of  oil  is  very  large.     (^Stenhouse.) 

Properties.  Transparent  ana  colourless  (Stenhouse),  greenish  yellow. 
(Zeller.) — Sp.  gr.  0-88— 0*98.  (Zeller.)  —  Passes  over  between  142° 
lod  188*8^,  the  last  portions  being  coloured.  —  Has  a  peculiar  odonr  and 
*  ddffp  eamphorons  taste.     (Stenhouse.)    Neutral.     (Stenhouse)  Z^Wst.^ 

^  B  'i 
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StcnboQW. 

c.  6.  e. 

C 8418  ....     81-29  ....     80-31 

H 1100  ....     10-95  ....     10-45 

0 4-82....       7-76....       »'24 

100-00  ....  100-00  ....  100-00 

a  distiUed  at  142«;  6  at  148-3**;  e  at  168*3*.     It  is  a  miztore  of  Mfenl,  «r  rt 
leaat  of  two  oils.    (Stenhoose.) 


Becomponfums,  1 .  The  oil  when  exposed  to  the  air  gndually 
yellowish  and  resinous.  (Stenhoose.)  —  2.  With  iodine  it  beoomeibo^ 
^yes  off  yellowish  red  vapoars,  turns  reddish  yellow-brown  and  thiekMi 
(Zeller.)  —  3.  Heated  with  nitric  acid,  it  yields  a  yellow  resin  (Zeller); 
with  2  pts.  of  fuming  nitric  dcid,  it  crackles  and  forms  an  unctnons  resii. 
(Hasse,  CrdL  Ann.  1 785,  1,  422.)  —  4.  With  tnl  of  wUrioi,  it  tarns  dvk 
yellow-brown,  and  becomes  thick  like  a  balsam.  (Zeller.)  —  5.  Dropped 
opon  melting  hydrate  of  poUuh,  it  is  for  the  most  part  oonyeiied  into  ft 
brownish  resin,  and  a  yolatile  oil,  which  does  not  smell  like  hynop,  $ai 
is  not  completely  deoxygenated  by  repeated  distillation  oyer  hydnte  if 
potash  (86-65  p.  c  C,  11-41  H,  and  1  94  O).     (Stenhooae.) 

Combinations.     Dissolves  easily  in  absolute  aleohcif   forms  a  clatf 
solution  in  1 — 4  pts.  of  alcohol  of  sp.  gr.  0*85,  and  a  slightly  opals 
solution  with  a  larger  quantity  of  alcohol  of  sp.  gr.  0*85.     (Zeller.) 


42.  Camphor  of  Iris  florentina. 

A.  YooEL.     J,  Pharm.  1,  483. 

DcjMAS.     J.  Pharm.  21,   191;  J.  pr.  Chenu  4,  434;  Ann.  PAaf«.15» 
158. 

When  iris  root  is  distilled  with  water,  camphor  in  white  scales  losli 
on  the  distillate  (Vogel),  and  may  be  separated  by  filtration.  (Dansii) 
Nacreous  crystalline  laminco.     (Dumas.) 

Calcalation  according  to  Damai.  Dumas. 

16  C 96  ....     66-67  67-2 

16  H 16....     nil  11-5 

4  0 82    ...     22  22  21*3 


C»«HWO*   144  ....  10000  1000 

It  is  insoluble  in  water.  (Dumas.)  Dissolyes  readily  in  aleobol; 
the  solution  has  an  agreeable  odour  of  violets,  and  is  rendered  milkj  Vf 
water. 


43.  Jasmin-camphor. 


Separates  in  the  crystalline  form  from  oil  of  jasmin  when  expoiell* 
cold,  and  may  be  purihed  by  pressure  between  paper,  solution  ia  ikoW 
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and  reorystalliBatioo.  Tr^neparent,  colourlcsa,  eliiaiDg  laminffl,  or  wliite 
tntaaluceiit  granules,  of  tallowy  whiteness,  lighter  than  water;  melts 
at  12°  — 15°;  has  a  faint  agreeable  oilour,  and  a  heating  camphoroua 
taste.  When  *■(  on,  fire,  it  burns  with  a  bright  fla,me,  like  rose -camphor. 
Heated  with  iodine,  it  Tomis  a  liquid,  varying  iu  colour  from  brown  to 
dark  red,  and  becoming  grass  green  when  more  strongly  heated.  With 
tirong  nitric  fuid,  it  volatilises  without  evolution  of  gas,  colouring,  or 
formation  of  osiilia  acid.  With  ttrong  hydrochloric  acid,  it  becomes 
elishtly  yellow,  forming  bubbles  and  purtly  dissolving.  It  does  not 
oxidise  potatirium.  It  dissolves  sparingly  in  water,  imparting  its  odonr  ; 
is  ijaite  insoluble  in  acetio  acid,  but  dissolves  with  moderate  facility  in 
alcohol,  in  ether,  and  in  oilt,  hoth  fixed  and  wlatile.     (Herberger,  MepeH. 

48,1081.)  Ab  jsamia-oil  generally  contain)  a  fiied  oil,  jagmin  camphor  ii  pcrbaps  s 
flKdrsttfacid.    (Gm.) 


"pr, 


44.  Oil  of  Jonquil. 


Prom  NareiKUS  Jonquillii,  L.  Fresh,  recently  opened  jonquil  flowers 
are  introduced  into  a  displacement  apparatus,  and  exhuustcd  by  ether 
made  to  puss  slowly  through  them  ;  the  yellow  ethereal  aolutioo  which 
runs  through  and  Boats  on  ihe  top  of  a  greenish  watery  liquid,  containing 
a  little  salt,  is  separated  from  the  latter,  and  distilled  in  tlie  water-bath  ; 
the  residual  solution  is  separated  by  pressure  from  the  jonquil-camphor, 
which  crystallises  in  warty  mnsses  during  the  distillation  and  cooling  of 
the  liquid  ;  and  the  ether  is  loft  to  evaporate  spontaneously.  Fall-blown 
jooqui!- flower*  yield  jaiii|uil'Caniphor  in  yellowish,  odourleu,  aublimitble  nodulu. 
The  oil  is  yellowish,  buttery,  melts  at  the  heat  of  the  hand,  and  has  a 
alrong  odour  of  the  flowers.  Boiling  point  above  100".  By  keeping,  it 
gradually  becomes  opaque,  does  not  melt  even  at  100%  and  becomes 
mixed  with  yellow,  granular  jonquil-camphor,  which  separates  when  the 
oil  is  dissolved  iu  ether.  Blackens  metallic  iroti  when  in  immediate 
contact  with  it. 

Mrouni  Jonquil-oil.  Contained  in  peculiar  cells  of  jonquil-flowers, 
which  are  not  penetrated  by  the  ether.  To  obtain  it  the  flowers,  after 
having  been  exhausted  with  ether,  are  treated  with  alcohol,  and  the 
■loohol  is  distilled  ofl'from  the  extract.  It  is  a  brown  viscid  oil,  which 
has  an  unpleasant  odour  like  that  of  trniu-oil,  aud  deposils  a  few  yellow 
crystals  :  it  is  soluble  in  ether.  It  unites  with  alkalis,  acquiring  at  the 
oaoie  time  a  darker  colour.     (Itobiqiiet,  1S3S,  J.  Fhami.  21,  331.) 


ft 


45.  Volatile  Oil  of  Lancon  Balsam. 

Obtained  by  distilling  the  balsam  with  water.     Palo  amber-yello* 


.  Colon rl ess  after  rectilicatiun,  tranauarent,  lighter  than  water;  sulidifies 
at  —  12"  ;  has  a  peculiar  odour  like  that  of  tar  ;  taates  sharp,  but  less 
■o  than  oil  of  turpentine  and  somewhat  bitter.  Mixed  at  20°  with  ^  pt. 
nilvic  acid,  it  becomes  rose-red  in   5  minutes,  wiue-ted  in  10  — 12 
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mLC!itic«.  'I&rk  TioI<»t  la  30  —  tS  minites.  mod  fin^lj  bine.  Disolrea  ia 
10  — 12  pu.  oJ^ffiA'-^  of  £p.  ZT.  O'Ho.  forminz  a  somewhmt  turbid  liqud, 
acd   in   ill  proc*'>rticaT  of  <£i^.  fonnbig  a  cleftr  aolation.    (Bonakn^ 


46.  Ofl  of  LaTender. 

Tbexard.    OSll.)    M*wk  d*  U  &>\  ^Afx.  2,  32. 

SAUaeuRE.    ^jt.  Cai  4.  TA^x.  4,  318;  13. 273;  ^c&v.  29, 172;  Pogg.  25^ 

370:  £io^.  KJiir.  49,  15d;  Ann.  Fkanm.  3,  163;  Ann.  Ckiwu  PApi 

4d,  lod. 
Tauqcelxx.    Jnn.  Caiw.  PAj,*.  19,279;  Schit.  35,  435;  3'.  Tr.  7,1, 

£a>-e.     Zoni.  Z^'i.  Jlog,  J,  13,  444;  /.  pr.  Ckem.  15, 163;  iliiift.  PhMm. 

32.  :>:. 

Bell.     PA^nn.  Jl  Tnzfu.  8, 276;  J^.  Chim.  med.  25, 487;  PAam.  ChoM 

1S\\  191. 
Zeller.     iSYicJ.  ub€r  dther.  Ode,  Landaa,  1850. 
Lallexaxd.    X.  Jmm.  Ckim.  Fkg$.  57,  4U4;  abetr.  Ann.  Pkarwu  114, 

197. 

Bnenet  de  tatande,    LaramdefSl,  LarandeUtieiu. 

Source.  In  the  flowers  and  learee  of  tbe  laTender,  Lawamidi 
angusti/olia  {Ehrhirrlt).  There  are  two  kinds,  via. :  a.  Zatwndier-oil^  ■ 
the  leaves  and  flowers  of  LaKindula  oumutifiAia  (EhrAardty  and  6.  SfA^ 
oil,  IluiU  d'aspic,   in  the  leares  and  flowers  of  Lavandmla  laUfML 

{£h)harJt  ) 

Ext  met  ion.  Fresh  or  dried  lavender  flowers  stripped  from  tbe  ttiDu 
are  di>tillc-d  witL  water  ur  with  steam,  the  lavender-water  which  puM 
over  with  the  oil  bein^  used  for  the  subsequent  distillations.  TheyicU 
of  oil  varies  with  the  state  I'f  the  flowers,  and  the  amount  of  wat« 
distille^l  from  them,  as  well  a^i  with  the  quantities  used  ;  with  aotfil 
quantities  of  the  flowers,  the  loss  of  oil  is  comparatively  ^^rcater  tkii 
with  larirt-r  quantities.  The  quality  of  the  oil  is  conbiderabiy  better, 
when  the  flowers  are  distilled  without  the  stalks :  for  the  didagiecaUe 
ode  ur  sometimes  perceptible  in  the  commercial  oil,  proceeds  ^rom  tte 
stalks,  which  when  distilled  alone,  yield  an  oil  {>oB6essing  this  bad  odoir 
in  a  high  degree.  (Bell.)  Dry  lavender- flowers  yield  1  p.  c.  oil  (?tf 
Hecs,  Fharm.  Ctntr.  18-17,  280),  1*4  p.  c.  (Bell.) 


between   l.**5~  and   18^'  has  a  .•^p.  gr.  =  0  88(j5  to  0*87 4<)  (Kane);  tbe 


C()mmercial  oil,  Of.»17;  oil  prepared  by  van  Hees,  0*892  (van  Hesi)L 
Boiling  iM)int  185" — 188\  (Kane)  Tension  of  vapour:  7*3'^  rf 
mercury  at  13*75''  (Saussurc).  Has  nn  agreeable  odour  like  thst  ol  tk 
flowers ;  less  agreeable  if  the  flowers  and  stalks  have  been  diililM 
together.  (Bell.)  Its  taste  is  burning,  somewhat  bitter,  abarp,  ssJ 
aromatic.  Neutral  to  vegetable  colours.  (Zeller.)  Depodls  wmpbtf 
on  cooling.    (Bizio,  Brugn^  Giorn.  19,  369*) 


OIL   OF   LAVENDER.  375 

■  h.  Ot Oil  of  Spike :  Yellow,  mobile;  sp.  gr.  0-87  — 0-89.  (Zeller.) 
Its  odour  13  leee  agreeable  than  that  of  oil  of  lavender ;  more  like 
liiTp«utiiie. 


r 


a.  i.  c. 

_ 76-60  ..„    JS-77  79-« 

_ ^.  llfl7  ....    11-73  11'30 

„ _  13-07  ....     IS-SO  9-25 

S9'64  -,   10000  lOO'OO 

□  0-36  p.  c.  N ;  b  distilled  at  IBS*  {  e,  at  1B8°. 


Oil  of  lavender  is  a  mixtare  of  volatile  oil  and  camphor,  oorrespondinj^ 
to  the  formula  C"H"0',  of  which  the  apecifically  heavier  oil  contains  a 
Miujiaralivoly  lar^'er  quuntity.  Oil  of  lavender,  from  Murcia,  contains 
ipt.,  Euglisb  oil  of  la.vender  J  pt.,  Spanish  aiao  i  pt.  camphor.  (Proust.) 
Tha  camphor  of  Invender-oil  is  identical  with  commoii  camphor.  (Uumaa, 
Ann.  CAim.  fhyt.  50,  225.) 

T  Botb  oil  of  lavender  and  oil  of  spike  are  resolved  by  dietillntion  into 
a  hydrocarbon,  isomorio  with  oil  of  turpentine,  and  a  camphor  similar  to 
«  identical  with  common  camphor.  Tbe  hydrocarbon  from  oil  of 
lavender,  appears  to  be  the  eame  in  molecular  condition  as  the  hydro- 
csrbons  which  are  produced  from  all  the  oils,  C"H",  by  the  action  of  oil 
of  Titriol  on  fluoride  of  boron.     It  boils  at  200°  — 210°,  and  turns  the 

Clane  of  polarisation  to  tbe  right.  The  h3'drocarbon  from  oil  of  spike, 
gils  at  175^  and  turns  the  plane  of  polarisation  to  the  left.  Both  these 
lifdrocarhona  form  liquid  compounds  with  hydrochloric  acid.  The 
portion  of  oil  of  spike  which  dialils  between  200°  and  210°  contains  a 
large  quantity  of  camphor,  wbicb  may  ho  isolated  hy  nitric  acid,  and 
acts  on  (volarised  light  in  the  sunie  nianiier  and  in  the  same  degtee  kb 
nmwon  camphor.     (Lallemand.)V 

Dtcenapasiliont.  1.  Oil  of  lavender,  hsated  for  eonie  time  above  iU 
boiling  point,  forms  a  small  quantity  of  acetic  acid.  (Gny-Lussac,  Cotnpt. 
Ttnd.  1841,  21;  In»tU.  369,  '21.) — 2.  It  absorbs  large  quantities  of 
Wfgm  gas  at  ordinary  tem]>cmtures,  and  gives  off  carbonic  acid.  At 
!!'  it  ahsorbs  the  following  quantities  of  oxygen  :  In  tbe  first  1:2  hours, 
none;  in  the  two  following  days,  139  vols,  daily;  in  tbe  following 
week,  6-17  vols,  daily;  nltogotlier  in  4j  months,  111  vols.;  in  tbe 
following  30  months,  8  vols, ;  therefore,  in  34^  months,  119  vols,  ;  in 
tbe  same  interval  it  forms  221  vols,  carbonic  acid,  and  becomes  somo- 
what  yellowieh,  Kept  over  mercury  iu  the  shade  during  four  winter- 
nonlhs,  below  12",  it  absorbs  o2  vols,  oxyjc^n,  and  forms  2  vols,  carbonic 
acid.  (Saussnre.)  It  ahhorbs  intohiied  orffi/en,  thereby  acquiring 
oxidising  properties  and  the  power  of  reddening  litmus.  {Schiinbein, 
J.pr.  Chrm.  52,  187.)  — 3.  When  brotuine  is  slowly  added  to  the  oil 
mixed  with  ^  of  its  volume  of  water,  heat  is  jirotluced,  and  the  colour  of 
ibo  bromine  disappears  till  217  pts.  ^  4  At,  bromine  have  been  added  to 
every  100  pis.  of  the  rectified  oil.  (0.  Williams,  J.  pr.  Chim.  61,  20.) 
With  iodim.  it  rapidly  gives  off  yellowish-red  vapours,  hecomes  reddish 
yellow-brown  and  viscid,  and  acquires  a  halsamio,  somewhat  acid  odour. 
{Zeller.)  It  decomposes  but  slowly  with  iodine  in  the  cold  (Guyot, 
/.  CAim.  m^d.  12,  487),  and  after  an  honr  or  two,  forms  a  thick  mixture 
wbicli  dissolves  easily  in  the  rest  of  the  oil.  (Guyut.  J.  Phi/t.  5.  2,t0.) 
"  '    wtoes  heated  with  iodino  and  explodes,   tbe  iodino  volatilisw^. 


iLlwcotoi 
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I  "^il-ri*?.  Pro/.  •?.  12^'.  Oil  of  spike  reacts  with  iodine  like  oil  of 
tfcT^-i-fr.  :i:  -m^izh.  l-sss  viilez.:  deionation.  (Zeller.)  —  5.  With  nitric 
c-  :" ::  i»irj«  %  :rwT.i*h  :o  re»idiih-broirii  ooloar,  and  on  heating  tin 
ir:x:^r*.  *:r:zr  c^.l-::  z  -.:  rie  takes  place  and  a  soft  yellow  resio  ii 
f.m*-  Z-zS.-zr  .  :.:j*r:i:fr  w::ii  oiilic  acid.  (v.  Grotthnn,  X.  GtkL  8, 
TCi".  Spik-r-::..  mixei  Triih  niirlc  acid,  tarns  pale  yellow  to  yelloVi 
a:::,  wl-fz  i-iiir^i.  jr>^  if  ras  and  acqoires  the  conautence  of  ralMii. 
i'Zci>r.  W::l  5:r:=:r  i^lrhoric  acid,  oil  of  lavender  thickens  aii4 
5a:iz.«5  a  ikrk  re«i-:r:»^  c»:lv-r.     <Zelier.*  —  8.  With  hydrochloric  ood 


(Sanssnre.) 

?.  Wiih  _-r»T*-ii.--:-rf  ::  \-fi:";nie=  tarbid,  and  at  20"  absorbs  47  Tola  of 
th^  £a$.  Sa^5«::r«»  —  10.  Di^iil'.ed  with  24  pts.  water  and  8  pU 
m':  %£i  :''  '.'.7S'.  :;  j:rf<  cS  carbocic  acid  gas  with  efferresoenoe  ud 
t:^!!*  e"il:r.:..-T::-  Cha-iir:.  Conpt,  rmt/.  34,  485.)  Distilled  witfc 
AiT-.OTK.--  --"  .'  71-'.  ::  jirlU  brcmoform.  (Chantard,  Compi,  raid,  H 
4>?.  — ii.  W::i  :  :a -:«.::*  ■-/  pycath  and  fulphurie  acid,  it  awuBeii 
iT>£^='*h  :o  brjwu-ve'.liw  colour,  and  partly  resin ises.  (Zeller.)^ 
K".  Wh^-  :-.Ued  witL  -iry  r*i:r':'pni*tul'f  of  Cf>f.'pfr,  it  yields  a  slate-gRj 
der-.V.:,  :le  I::r:h  cf  cc-Ij^r  T^rying  with  the  qannticy  of  oil.  (Heppi^ 
-.V.  E".  -ir.v%.  >>.  o7  —  14.  I;  dMoIorises  very  thin  films  of  iulphkU  if 
U::L  cv-rer:  zj  :La:  c^:=:T-:-::d  ;u:o  ssiphate  of  lead.  (Williams,  J,  ft, 
d-".i.  o:'.  5*.'4  —  I*.  Wie-  shaken  ap  with  \  of  corro$ite  9Miwialle,'ik 
qu  ck>  :::rj.s  cr).-?::.  w::hc:::  di&s^:*lriag  maoh  of  the  salt.  (Simon,  iVf|^« 
ST.  So':. 


'•t. 


Tbr  liy  i^:yrarK■n '  C*H**)  contained  in  oil  of  laTeadcr 

I  r   o  *  o  \  •: :  r.: '  i  -  c  <  -"  •. :  1:  *  v  i  ■■  •,*  *. .' .  -i .-  : .""./.  fo nn  i  n g  an  i nstable  corapooad 
■livh  r:.i<  :1^  :  --.  *-:i:=  A  Ljdr.vhlorate  of  lemon-oil,  C»^H",2HCI, 


cartv::.  L*  :i  .  v^rrtJkizi'.:  :r.  ;:.  o:  ?} '.ko,  rotrms  wiin  hyarochloric  acid  i 
1  io  u  i  J  c'  r.*.  IV  ur.  -i  :' r .  a  «^  *:: :  c  h  z : :  r ;  ^  ao:  d  sej^a  rates  a  sni  a  1 1  q  ua  nt  i  ty  of  i 
s^M^i  r,v»ir.v*':.\n:e.  whicL  :urc«  :Le  plane  of  polarisation  to  the  rijkt. 
bu:  i::  ^.tr-:?  rc>r^';s  exhi:::*  ;he  properties  of  hydrochlorate  of  oil  of 

0:1  .:  !iV5-.;cr  •'.:>>:>«:  s  :=  .:>^i:  acid :  aoconlinp  to  Lalleinand,  il 
alv^y>»  «vc::  wlc::  rvi.\::::"v  rrtrirC'i.  wet  a  ins  acetic  acid.  Iwtb  free  sod 
cv^ :i:  I ;  r.  i\i .  x  r  Ki "  !  y  ;il ^^: .  v  a  1 .  r ■  4 r.  i  c  ao :  i .  —  80  vul  5 .  of  t  h e  oi  1  sha k en  op 
w::h  >0  Vv  !>  s.^:--:  a,::.:  vi  >r.  jr.  10T,>.  take  up  45  vols,  of  the  acii 
ar..;  ioa^c  a  w:-,ii;;r  Ao.i  v.^  :  :.i:r.  rj  i :!.  wLioh.  if  shaken  up  with  SO  voU 
o:  frt'  >h  V  i ! .  V r. ^I  iiv  #  1 1  •.'  v  *.  >  ■  :\  . ;  tv  u la: n i n  j  aoet  ic  aci d,  wh  i le  5  roi* 
of  >:  1!  wt'.ikcr  a«.v;:v*  acii  r::v..."r.  c- r.iair.ixj  a  large  quantity  of  oil 
sc {>;i r,i l '.  0  by  w  i : -:  r.  T ':.  0  : 1  *-L a r ji  d  with  « ce i  i c  acid  p  ves  up  lie 
;: :  e ;i :  c r  |\t  r :  v :  : :-.  .1 :  ao  i .;  w  L  -. ::  a^ :  :a :  ed  w  i :  h  an  et| ual  v 0]  u ni o  of  vater. 
a i: J  1 1 . 0  w :: . ! o  w • . r ::  a^  :.» : t ■ :  w : ; >:  wmt  time*  the  q uan t i ty  of  watir. » 
c«*r:ai:'.  q"A:::::y  A  iix  ^  .\  ^i.;^l\:r^  in  the  water  at   the  same  tiaw. 

O .  \  o !*  ! A ^  *•  r. :  i' r  ■ :  ■  << : '  v  -■  >  i  11  al !  pn^p'^rt  ions  of  'i  hfoluie  ahyhi4  %n*l  d 
:iK*  h.'l  o:  >p.  pr    v  >■"     *!i.!i:r'.  of  <p.  jr.  OSS  iSaussure).     It  di4»l«"f* 
in  1^  .'•  pT>.  » :"  a'.v-  i..^*.  .  t  <r  jr.  u  v'^ST  a:  -0  .     iSaussure.)     Oil  of  apikf 
di>i'i'l^o.'i  in  ale.  hv'I  like  iii  \,^(  lavecder.     ^Zeller.) 


r 


OIL  OF  LILAC. 


47.  LediuD-camphor. 


Racchfuss,     (1796.)     i.  TV.  3,  1,  189. 

Mkissser.     Btvl.  Jahrb.  13,  170. 

OR.IBSMANN.      Rrpn-t-  38,  53. 

Bdchner.     Eepeii.  38,  57j  if.  Reptrl.  5,  I;  Ckem.  Cmlralbl.  185G,  400; 

A.  J.  Phaiia.  29,  318;  Imtit.  1857,  82. 
WiLLioK.      Wien.  atad.  JSer.  9,  302. 

arg,  PortcA-campAer.    Tint  obierred  by  GmsJ- 

Source  and  Mxtraction.  In  the  volatile  oil  of  marsh  wild  rosemary 
Ledum  pnlneire,  L.  Thia  oil  ooueietG  fur  the  moat  part  of  a  liyilro- 
esrbon  isomeric  with  oil  of  turpentine,  and  of  an  oxyKenated  oil,  aud 
when  recently  prepared  corroapoiids  to  tbe  formula  C"H''0'.  (Willigk.) 
It  coiisistH  of  2  pts.  campLor  to  t  pt.  volatile  oil,  tlie  camphor  existing  in 
it  ready  formed,  and  not  being  produced  from  tlie  oil  by  the  action  of  the 
ftir.  (Orasamann.)  The  flowering  plant  or  tbe  leaves  are  comminuted 
■nd  very  quickly  distilled  with  water;  tbe  oil  which  floats  on  tbe  dis- 
lillale  is  removed  and  pressed  between  paper  after  solidification  (Graas- 
naiia) ;  aud  the  solidified  oil  is  waabed  with  cold  alcohol,  and  purifled 
ty  pressure  between  piiper,  solution  in  etljer,  and  reery stall  isalion. 
(Bucbner.)  By  slower  distillation,  tbe  volatile  oil  passes  over  first,  and 
afterwards  the  camphor.     {Gmaamann.) 

/'rojierlia.  Colourless,  slender,  transparent  prisms  (^  inch  loDg, 
according  to  Grassmuou)  ;  when  crystallised  from  alcohol  :  lerj  delicate 
■ilky  prisms  and  efflorescent  crystals.  (Bucbner.)  Melts  at  a  gentle 
heat,  snblimes  at  a  stronger  beat  ^Buchner),  diffuaing  a  pungent  odour 
which  produces  headache  and  giddmess.  (Grassmann.)  Smells  slightly 
of  tbe  herb  (somewhat  like  oil  of  roses  and  oil  of  turgientiDe),  and  has  a 
warming  aromatic  taste,     (liuchner.)     Neutral.     (Orasaman.) 

Calculoiitm  according  Jo  Buehatr.  Bacbner. 


C'H'W   367  ....  lOO-OO  100-00 

It  contains  a  hydrocarbon  isomeric  with  oil  of  turpentine,  and  a 
hydrate  of  lljat  hy.irooarbon  ;  5(C'»H'),+  3H0.     (Bucbner.  i 

Heated  on  platinnra  foil,  it  takes  fire,  and  burns  with  a  highly 
luminous,   sooty   flame.     (Bucbner.)     It    ia   nearly   insulublo  in  water. 

iOrassmann,  Bucbner.)  Disaolvee  sparingly  jn  ht/drothhric  and,  still 
BM  in  aeHic  acid,  not  at  all  in  aqiieotu  ammonia,  readily  in  edcokoi  and 
e(Aw.     (Bucbner.) 


48.  Oil  of  Lilac. 

In  the  flowers  of  tbe  lilac,  Syrinffa  wlgarit.     The  freeU  flowers  are 
txhauated  with  ether  in  a  displacement  apparnj 
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»xii::s  w-iri  n::«  iLtitl^^  »r.£  &au  en  the  nr&ee  of  the  witerj 
1:-|i:i.  if  re=.-:T.^£  .:  ii*  zt^avt  iats  cf  the  eihcr  distilled  off;  the  residM 
Icf:  t*?  «Tac*:T^»  :  ^zi  lie  ci!  vL>rL  resnin*  mixed  with  a  solid  man  it 
leD&nuii  W  fl7&d:z.  AzLZ^r-Tellvv,  with  an  odonr  like  thftt  of  the 
fi:  v^rs.  mprih^f  »:  L:-i  Hisses  *  Syim^i^ampker,  Sckw.)f  what  left  to 
i:£el£  Scart^lj  :lbcke=.s  ircc  &z  e5ect  produced  in  a  gremter  degm 
tr  cil  c-f;:=f^^  p.  573  .     iF»ttv>:,  1S3$,  J.  Ckim.  mei.  14,  212.) 


49.  Camphor  of  LOy  of  the  YaD^j. 


■Ur  iar  .VfiK'uvs  — Tb»  fresh  flowen  of  lilj  of  the  TiDej, 
CcTi^iH^-^rii  tib'/^'w.  Z..  are  ?^«fzl<<i  m  the  capital  of  a  idU  aM 
dlscili^l  v::h  «ix  :lc«^  :&u  v^e-^t  cf  water,  and  the  eamphor  whick 
£>.«:«  cc  the  waierr  distillue  Is  ci:-ueete>i.  1^'s  vmbt  Eq«id  is  iligfatly  tnUI 
»B I  aas  BO  »i  mi.-o:e  :  *.7s  >ii:«r  »  ira^imc  tftvr  •  fSrr  dm*  hat  ii  fiHfranbk  al 
fvod-ada^  Wifn^y  3  ««ei:  sjo  ebsMiT.  The  camphor  is  a  iidin  iijuJilliM 
mass.      Herierser.  E^ff'fr*,  52.  S;*T.> 


50.  Oil  of  Idme-llower. 

BnosAT.     (l?2f?.^     y:  /'l.rr^.  6.  39«;  ahetr.  B^pert  58,  105, 

BrcB>'aL     3'.  £''.  -I'-.-a.  >,  70. 

AViscKLER.     F'lzm,  C-i^^'iDL  l^^,  751  :  ahetr.  Bep^rt,  TO,  16. 

5rtt^'>?  ■.v't  '  Zr-^r.-t;'  »?.  Is  the  f-rwers  of  the  lime,  TQia  EuropcBOfL 
TL^  tr^sl:.  ;-?:  l*;:^!  d-.wer?  ar«  d:5s:II«ii  with  water,  and  the  nilky 
J:>::'!i:e  is  o.l:  ■-d:cvl  -i^-zT  ZT^sh  '\-z3.zili:^^  ot  fresh  flowers  (BmaHti 
Licl-r^jr  .  '.r  :h:  :".?:;'.'.i:e  "^  =:  xci  w::h  odL-'.n  salt  and  shaken  sf 
wiiL  ^ib^fr  :  :-•■:  ■::!:Tr^-Al  Iiv-^r  ii  rec-.ved  Acd  left  to  erapurate,  and  tW 
re* : -i  J ;i I  •-  1  : ^  rt c : .  d K^i  ■:  v e r  o L I ■:  r:  i-e  o f  caloi u m.  ( W  inckler. )  VThm 
fresh  Viui^  z.'^.:'<  .irv  ^sbi:i^:eo.  vi:h  eiher  in  the  dis|tlacenient  appantai» 
cfcr?  e:hrrhj.'.  ?•  "•-::.r.  ii^rliyirired  w::h  cLl-  nde  cf  calviam,  and  the  ether 
*ii?::l!e'i  kZ.  :l.>:  r^L"i:"*  i  jTveEiih-vtllow  aromatic  residae,  wliicfc 
8i:l:»i.ft^s  •:!;  oi.«  V.:.:.  mi  i:?  Iiirive*!  Ij  ether  of  its  Cidoar  of  lime-flovcrf; 
the  ecberedl  «<  l;i:;- c  leaves  wLen  evapt.rared  a  small  qaantitj  of  wix 
aE'i  oblvri.i'h^Ll.  b-.:  iciirvtiy  ar.T  oil.  iBuchner.)  The  amoant  of  oil 
ob:a:ne«i  ;-  o  I  y  c.    Herver-^r.  K-rirrr.  •?•?.  1 1  :  0lH2  p  c.  (Winckler.) 

/^■' ir.'Tt'*.  C  I.  Airless.  Ill  ".  :^e  iLicierer.  W inckler  ,  vellovi*^ 
(Fp."i«ai  :  '..rli'.tr  tL-ia  w^ier.  vcry  ^v..Li:;!e  <  LaEderer.i  ;  has  a  stron? 
o  i  ur  o:  fre^h  !::i:e-t!-.  »>;rs  W:::ckltr  ;  ejurvmelj  pleasant  oduor  ibJ 
sweetish  :a..*:e.       LaC'Ierer  i 

/^•.•' .y>t'.  ^.■'  ".«.  1.  Re'i«ie::s  •'::  exriwure  t-"*  h'j\:.  t  Landerer.)** 
2.  AU.r*  ?i:^h:Iy  on  exp.s'ire  :o  :Le  I-^h:.  (Winckler.1 — 3.  It  &- 
s*.»lves  ih'iu':  w::h'.u:  rise  vt*  ter::p*?n:-r».*.  f'-r'nic;;  a  brvwn  liaaid,  soliU« 
in  all  j'n-ijHirti.'ns  of  dIo.h'.'I  and  ether.     iWinckler. ' 

Soluble  In  xic.h.L     ^LanJerer.) 


M  AH  JORAM-CAM  PTI  OR. 


51.  Oil  of  MaijorauL. 

(1838.)     Lond.  Ed.  Mag.  J.  33,  439;  J.  pr.  Chan.  IS,  157; 
y  Ann,  Pkarm.  32,  285, 

Stud,  ilber,  iither.  Oflf,  Landaa,  1850. 

Migoranal,  BntHCr  dt  merjolaint. 

iSaurtx  and  Extraction.  In  marjoram,  Oi-i0anunmaj'orana,l,.,vr}ienee 
S  obtained  by  distillation  with  water.  It  must  be  freed  from  diesuive*! 
"iv  reiieated  distillation.  (Kane.)  Tho  wnter  which  passes 
;lia  oil  contains  acetic  acid.  (Ilauts,  J.  pr.  Ckem.  62,  317  } 
iPropertin.  Yellow-green  to  pale-green  (Zellerj;  ep.  gr.  0-«Jl01  ; 
^fied,  0-8673  (Kane),  0'89  (Zeller).  Boiliug  point  nearly  conslant  at 
■"  (Kane.)  Has  an  extremely  pnngent  odour  like  that  of  the 
and  a  warming  acrid,  eomewhut  l>itter  taste.  Slightly  acid. 
Wler.) 


86-32  84-48 


a  rectified;  6  distilled  it  1 73-3°. 

i  Deeompctitiom.       1.    Deposits    campbor    when    cooled    to    —  15°. 

bommsdorff,  N.  Tr.  20,  2,  24.)     With  iodine,  it  becomes  heated  and 

Kw  off  yellow-red   Tapuura  without  fulmination,  acqnirea  a  reddish 

low-brown    colour,  the  consisteDCe  of  a  balsam,  and   a  rather  acid 

tam-l ike-odour.     With  iiilrie  aeid,  it  btteoniea  red diuh -brown  colour, 

bkly   gives  off  gas,  and  ac<]uireB  the  coniiietence  of  bakom   wheo 

■«d.  —  4.  With  oil  of  vitriol,  it  acouires  a  alight  bluleh-red  tint.  — 

Vitb  bichromate  of  pota«h  and  eulpburic  add,  it  becomefi  greonigh 

rn-yellow,  and  deposits  resinous  floclcE.     (Zeller.) 

I  Combinediont.      It   dissolves   without   turbidity  in    I    pt.  alcohol  of 

C  gr.  0-S5,  and  with  opalescence  in  2  or  more  pts.     (Zeller.) 


52.  Matjoram-camphor. 

.     (1783.)     Aim.  1783,  134. 
J.  pr.  CViOM.  17,  103;  Ariji.  Pharm.  31,  I 


YFormalifm.     When  oil  of  marjoram  ia  kept  in  loc 
Uitlier,  Mnlder,) 
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PropeHiet.  White  Lard  crystala  (Mulder),  brittle  (Oiinther),  lieai 
than  water  (Mulder),  melts  and  Tolfttiliaes  completely  (Mulder),  anblimi 
ID  laroiDGe  like  beaxoic  acid.  (GUather.)  Smells  and  tastes  like  the 
{Giintber.) 


H,. 

10-70 

lOD'OO 
According  lo  Malder,  iU  compoaition  may  be  eipruMd  bj  the  fonaoU  C'll"!}'. 

DecompoeUioTts.     1,  Heated  to  112°,  it  gives  off  1-42  p.  c.  water  » 
out  becoming  turbid  (Mulder)  ;  does  not  volatilise  bo  readily  as  cemi; 
camphor.     (Giiiither.)  —  2.  When  set  on  6re  it  barns  with  flame,  "li 
however  does  not  deposit  soot.     (Oiintber.)  —  3.  It  is  coloared  red  ^ 
oil  of  vitriol.     (Mulder.) 

Combiimtions.  It  dissolves  in  boilings  waUf.  (GiiDther,  Maldsr. 
Absorbs  12'95  p.  c.  hydrochloric  acid  gas,  producing  a  very  acid  »■ 
pound,  from  whose  alcoholic  solution  nitrate  of  silver  throws  don 
chloride  of  silver.  (Mulder.)  It  dissolves  in  10  pis.  of  coneenlnW 
nitric  acid.  (Giinther.)  It  dissolves  in  aqueout  potath.  D«9  • 
absorb  ammonia-gas.  (Mulder.)  Dissolves  in  alcolcol  and  in  riJ 
(Mulder),  in  10  pis.  of  alcohol,  forming  a  solution  which  is  not  rendeni 
turbid  by  water.  (Giinther.)  It  dissolves  in  10  pts,  of  oil  nf  turpi 
in  10  pts.  of  boiling  oil  ofalmondt,  crystallising  from  tho  latter  "•' 
after  a  while.     (Giinther.) 

Oil  qf  Wild  Marjoram— ate  Oil  n/ Onj/ankm  (p.  391). 


53.  Oil  of  Uassoy. 


In   massoy-bark,  the   bark    of   Ci 


A'in 


A>» 


separated  from  an  oil  whicli  floats  on  tbe  surface,  and  ti 
iinks  to  the  bottom,  together  with  a  camphor. 

a.   Liifkt    oil.      Nearly    colourless,    mobile,    transparent,    w 
aromatic  odour  like  that  of  sassafras-oil.  and  a  sharp  pungent  t 
With  Urong  nitiic  acid,  it  becomes  Besh-red  and  ultimately  cberry-nd.' 
It  dissolves  readily  in  alailml,  rthtr,  and  »trong  acflie  acui,  and  i 
rated  from  the  latter  solution  by  the  addition  of  3  pts.  of  water. 

6.  Heavy  ml.  More  vioeid  and  less  volatile  than  the  funn«r.  SnM 
and  tnstcs  like  Hassafras-oil,  tho  odour  being  fainter  than  that  oF  tli«  \\ 
oil,  but  the  taste  equally  strong  ;  becomes  turbid  and  thickens  al  — ] 
but  does  not  crystallise. — With  cold  nitric  acid,  it  l>ecomea  I 
coloured,  and  when  heated  therewith,  forms  a  mixture  which  depc 
small  quantity  of  oxalic  ncid,  and  has  no  bitter  taste.  —  The  heavr 
dissidves  in  all  proportions  of  atcoM,  ^A«r,  aad  drong  acttte  aeid,U 
which  Inst  solution  it  is  precipitated  by  water.  Mixes  imporlsetly  « 
aqueous  patath,  loda,  ammonia,  baryta,  and  itrontio,  and  when  ebakea 
with  the  two  latter,  becomes  white,  thick  and  turbid,  but  MpanlM  ^ 
rhwi  left  at  rest. 


OIL  OF  MASTERWORT. 
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c.  ifaisoy-eamphor,  —  While  powder,  heavier  than  water,  lesa  soft  to 
the  touch  than  fatty  Bubstaiices.  —  It  does  not  become  elcolrical  hy 
&ictioD,  is  inodorous  and  nearly  tasteless. — It  is  related  to  laurin  and 
caryophyllin. —  Nitric  acid  colours  it  pale  yellow,  perhaps  only  in  con- 
set^uence  of  the  presence  of  a  small  portion  of  oil.  —  Dissolves  in  hot 
aicohol    and  in   etker.     (Bonutre,   1829,  J.    Pkarm.  15,  204.) 


54.  Oil  of  Hasterwort. 


I 


Wackenrodeb.     (IB31.)     Br.  Arch.  37,  341. 

HiBZEL.     J.  pr.  Chem.  46,292;  Chem.  CmtraSfl.  1840,  37;  Mitlh.   d. 
Zurich,  Tuiturforteh.  GatlUoh,  1848,  27. 

iteutrrv%nSlf  Eaenct  d'  imptTaloire. 

Source  and  Extraction.  In  the  root  of  Iiuj^raloria  Oiti-uthlum,  L.  — 
The  comminuted  root  is  distilled  with  wnter  ;  the  oil  which  fiuats  on  the 
distillate  is  removed  ;  the  water  is  shaken  up  with  ether  ;  the  ethereal 
solution  evaporated;  the  residual  oil,  together  with  the  portitin  pre- 
viously removed,  ia  rectified  with  a  small  quantity  of  water;  and  iho 
distilled  oil  is  dehydrated  by  agitatiua  with  chloride  of  caloinm.  (Hiriel.) 
1— The  jield  otoU  is  0-78  p.  c.  (BarteUi),  0-18  n.  c.     (Leo»nu.) 

/"roi-erties.  Transparent  and  colourless  (Hirzel),  pale  yellow  (Wack- 
enroder),  mobile  (the  portion  which  distils  between  200^^  and  220'  ia  more 
risoid).  Boils  between  1 70"  and  220° ;  Las  an  aromatic  odour  (somewhat 
empyreumatic  between  200'  and  220°  (Hirzel);  penetrating  (W'aoken- 
Toder)  ;  its  taste  is  strongly  heating  (Hirzel) ;  oamphoroua  like  that  of 
|K)ppy-oil.     (Wackenroder.) 


as-57  .. 

11 -45  ., 


81-74 
U-27 
6-99 


100-00  ....  100-00  ....  100-00  ....  100-00 

a  andfi  distilled  from  170°  to  180°;  c  from  200°  to  220°.  The  oil  ii  a  miitnre  of 
Kfeml  hydratei  o(  «  liydrncatbon  isomeric  with  oU  of  tnrpentine,  corrcaponding  to  the 
kirmole  i{C"'H')  +  HO  rniil  3(Ci"H")  +  2110.     (Hiriel.) 

Decompotitioiu.  1.  Bums  when  «rt  on  fire  with  a  bright  fuli^inons 
flame.  — -  2.  It  absorbs  chloriite,  with  rise  of  temperature  and  evolution  of 
hydrochloric  acid  gas,  being  thereby  converted  into  a  yellow,  viscid  oil, 
vbich  sinks  in  water,  has  a  peculiar  odour,  and  a  biting  taste.  — 3.  It  is 
decomposed  in  like  manner  by  bromine,  with  evolution  of  bydrobromic 
acid.  —  4,  By  dietillation  with  aiihydroni  pkotphorie  add,  it  yields  a 
transparent,  colourleus  oil,  which  Las  an  odour  of  roseniEiry  and  an 
aromatic  taste,  agrees  io  composition  fB7-76  p.  c.  0,  11-70  H)  wiih  the 
formula  C*H",  and  is  therefore  iaomerio  with  oil  of  turpentine,  —  This 
oil  absorbs  hydrochloric  acid  gas,  assuming  a  reddish  veUoif  colonri  and 
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5irn  :tx-   &r:fr  r*r<^T<^"':«  3sin?sd<ga.  rmifieitioii  with  water,  and  Mij- 
crLz:*ia  «-iJ.  :!xJH^*as-  :£  <&>na.  aa  oil  vhicfa  has  aa  agreeable  odoar,  la 


55.  OQ  of  Hatico. 

Ix  u«s  l-»'r«f  :i  Jijif-  s^ffrt/WvBK.  a  plant  growing  in  Ovk 
2'f^  £T'i  Prf.  —  Ti-e  JearM  are  distilled  with  water,  and  the  oQ 
▼r«r>i  «L<:  V.J  grrtr  :■:  'm  ik'TUo.  di  the  milky  distillate  is  eolleeted.— 
Fm  itk!!.  ii-»rc:ea  .  £&!  a  rttct  asd  persinent  odonr,  and  a  periiittit 
{&ai3a<:c:«x«  ikac^.  —  zj  kfec'lxr.  h  becomes  thicker,  and  utimitrij 
«rT<$?fc^x»*  .  ?T  %jo^.:  2-vi.  :x  it  o:<Ioc3ad  amber- jellow  and  rMaimi^ 
I?  csicltv  h  i»<r  •/  rc-^/4.  firmiag  a  eanune-eoloored  liqoid  whiek 
34ci:aie<  ilIxj  :a  fci-i  ^•-a  £  waser.  It  disBolTes  nadilj  in  aieohd  wti 
'fsur*.  i*:c  IX   !>jn4.«-'w  p'XM  :-r  sibkjiuj.     (Hodges,  1844,  PAtL  Mag.  J. 


56l  Henzil  Oil  of  Meadow-^weet. 

lew:?*  1  ^xrsauLsac.    tlsSfr.)    Fo^.  4C,  57;  Fkarw^  OMtr.  \m, 


S  "  -r.  It  -rif  f  rw^r?  ::  ::•?».£ ;"»-«w«t  Spirce:g  ulmaria,  togetkr 
^  ::  sk  •:t"   l?  w  £  it!  rrr«iL':i^  rir-.ri:r.     ^Eitling.  f.>in^.  xii,  235.) 

.^-..■-1-  T.  :  Tw  -^iTrTxl  ;-.-  wLicL  pas5e3^  over  on  distilliii| 
:*«,*  f:vf-^  ^  :i  ▼^T^-  :*  >i^«ii-  it  »';:i  f :irr ;  ihe  ethereal  soiationli 
«  ,^-%::-»i  r..T:  ::=  -wiz^T  *z..  *;;kk-L  -p  Vth  pot3»h-IeT  to  remoT9 
»-  :jf .:  -*  t:  ':.  l:  :  : n  t-:<.  .zL  z.ifrftil  1  ; -ii  i«  evaporated  at  a  gentle 
:-,-*:.  I  w  ^  A  "i.-TrL:-!..  —  i  Tie  :i.  cbtaineJ  by  distilling  ibe 
f.'*,'T^?  .*  jOfcifT  ir  w-:z  r-rikri-.-T  .:  «p.  ct.  1-2S.  redistilled  cilh«r 
a.;-:?   ::   •  :i   ^i:;.-    ^i  r^vTt;*-  »"^*r  cebTiration   with  chloride  of 

.-"  •.■•..— .^^     rriisrtsjfx:.  .>:l..irlesB»  ,:il  w'r^ich  floats  on  water,  boili 

»:-^f  r:-A  ..T  :*»?  :r:/ae  :■..  .:  iwi£,  v-fweet  :  :«  neutral  :  has  a  stiwif 

*n;.-*t  s.r.-';*  :.*:     k?  :i.*;  .c  sL  ;t'.:z^  i^ii,  azi  a  slightly  burning  ta»t«. 

V::  Tj:    — I:  ^v  i  :•«  TArrAlr  :-  iz*  c:!i.     «.Lowig' Jt  Weidmtim.] 

I,''  •  ;jc  X  ^    »*  ■  ••:  ?  '  i  .^  :i  :ji:  ;..    "1  ::  r-  r.  C,  :;■  3o  H.  aad  IS  44  O :  hence  «■ 

.'••••.»■..»>  ii^?.  :  V*".-  frTi-sf**:  :c  :ie  -:>.  it  turns  first  vtllow, 
ihr**  i:Ar^.;r^vi.,''-^>i.  »  •.'::  ^i  r^  ip  cxTcen.  —  The  oil  which  Ua 
}Ni»:tiM>j^  ox^r  -r  ?«fOi  zoL:.v-a  r^i'i<:^.y  r.ras  Vrovn  and  deposiu  auU 
\N\k  url>.x»  >4'.s- *"-*-•  jj«>ca"^  >"-:.  x^.  •  —  i  h  is  vivlentir  attacked  W 
cV^T  r-e.  »  1"  ;'».  i.:  a  .;'  :vir..-r..<^  acio.  becomiaff  vixiJ  Iwt 
K*^   *.'    *i  ..  •  jT  A   '•***:  iTja  I  r      5:u:^    — 3L  '."'m'  o/  n'/nVV  coIoBn 

i;  bT\w.  >.\i.  u-,'  j«.^l:  i.c  1  a:.!.;:.-*?  ::  ^xitr  hx^-tmins  milk  r  *  km 
*:v*.  «;i**.^is<;  :\;  A  sxi..  i'^z'i.'.r  ?:  ar^Ckarvii^T  unaltered  oiL-^ii  II 
W\«^>i>»   (*>  -.^.M^.  A4  -iL:;jk.ur>f^  a:^  .::<»  ~:4  rvosies  s<«utioBs  of  ftrhe  lib 


OIL  OF  MIGNONETTE. 


57.  Oil  of  Mecca  Balsam. 


Obtaioetl  from  Bahamodfndmn  ijileadeJue  {Kunth.)  by  distil Intion  with 

'iter,   tbe  quiktitity   amctiiuliiig   to    10  per   cent.   (Bonnatre),  30  p    c. 

KHnmsdorlT,  N.   Tr.    16,    1,   72.)  — Transparent,   colourleas,   luobile. 

[iWiMlre,   Trommsdorff.)     Sp.  gr.  0-876.     Does  not  solidify  at— 12^ 

9  a  strong  odour  of  turpentine  (Bonastre)  ;  agreeable  like  that  of  the 

iTrommidorfi') ;  has  »  strong  ta«te,  somewhat  pungent,  not  bitter 
ing.     (Bonastre.)     Neutral.     Contains  8003  p.  c.  C,  11-50  H, 
2  0.     (Trommsdorff,)  —  Bums  with  a  bright  flame  when  Kt  on  jire, 
•olrea  iodine  with  a  brown  colour  and  without  explosion.     (Tromms- 
ff.)     It  is  scarcely  coloured  by  strong  nitric  acid  (Bonastre),  but  mixes 
b  it  quietly,  the  mixture  becoming  warm  after  a  while,  giving  off 
rons  acid,  and  depositing,  on  addition  of  water,  a  brittle  pale  yellow 
tn  which  has  an  agreeable  odour  like  that  of  musk.     (Trommadorff.) 
^  With  oU  of  vitriol,  it  becomes  aafiron-red  (^Bonastre),  dark  red  without 
I  of  temperature;    the   niixtare,   on    addition    of  water,   deposits  a 
jranl  pale  yeilow  resin.     (Trominsdorff. ) —  It  dissolves  with  turbidity 
L  12  pis.  of  alcohol  (Bonastre) ;  clearly  and  in  all  proportions  in  ether, 
lily  in  rork-od,  fixed  ode,  strong  acetic  acid  (Trommsdorff),  not  at  all  in 
manu  potaiA  (Trommadorff),  soda  and  ammonia.     (Bonastre,  J.  Pharm, 


58,  Volatile  Oil  of  Mentha  viridia. 

Obtained  by  distilling  spear  mint,  Mnitha  viridin,  £.  with  water. 
f.  gr.  0939  (Brandea) ;  0*9142,  after  separation  of  the  dissolved  cnm- 
lor  by  rectiGcation,  0  876.  (Kane.)  Boil&  with  tolerable  regularity  at 
10°.  Contains  84-21  p.  c.  C,  11-23  H,  and  4-56  0,  and  is  therefore 
P»H*  +  0.     (Kane,  LonJ.  Ed.  Mag.  13,  440;  /.  pr.  Chem.  15,  163.) 


59.  Oil  of  Mercurialis  annua. 

Obtained  by  distilling  the  dry  herb  with  water  (the  fresh  herb  does  not 
'  lid  any  oil).  —  It  coatains  numerous  white  crystals  ;  becomes  coloored 
i  tbickens  by  keeping.     (Raybaud,  1834,  J.  Phm-m.,  30,  461.) 


60.  Oil  of  Mignonette. 

In  the  flowerB  of  mignonette.  Reseda  odorata,  L.  They  lose  their 
Jonr  when  dry,  but  yield  by  distillation  with  water,  an  aqueous  liijnid, 
Kving  an  odour  of  mignonette,  but  at  the  same  time  a  disagreeable 
tuy  odour,  and  with  alcohol,  a  distillate  of  not  very  agreeable  odenr. — 
prepare  the  oil,  the  flowere  are  exhausted  with  ether  ;  the  green 
ue»I  layer  of  the  extract  is  separated  from  the  lover  watery  Un 
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and  left  to  evaporate  spontaneonslj. — Soft  dark  green  masiy  melliBg 
strongly  of  migDonette,  and  consisting  of  chloropbyll,  wax  and  oil ;  the 
oil  cannot  be  separated  from  it.     (Bachner,  X  Br,  Arch.  8,  70.) 


6L  OU  of  MiUefoiL 

Blky.    (1828.)     y.  Tr.  16,  1,  247;  further,  16,  2,  96.  —RepeH.  48, 95. 

FoRCKB.     y.  Br,  Arch.  17,  177. 

Zbller.     Stud,  iib^r  ather.  Odt^  Landau,  1850. 

Source  and  ^jctraciion.  In  millefoil,  Achillea  milUfoUawi,  L 
Obtained  bj  distilling  with  water  the  flowers,  herb,  roots,  or  seeds.  — 
Water  dutilW  orer  tlie  flowers  contaiei  propionic  acid  together  with  the  oO  (Ci- 
mer.  A*.  Br.  Arck.  54.  9};  water  distilled  orer  the  rooti  cootaioi  acetic  acid  togelkr 
wi:h  the  oil  [Bler^.—  The  roots  yield  0'032  p.c;  the  drj  herb,  0-065;  the  6ffA 
dried  fldwer*.  O-l  U  :  the  ur-dr:evi  Weds,  0*052  p.  c.  oU  (Blev). 

Fropfrtitt,  1.  From  the  liowen  :  Dark  blue  (Zeller)  ;  from  AehiOM 
millffoiium  rjr.  diiatata.  yellow  to  green  ;  from  for.  confracta  ;  bin 
(FonrkeV   Sp.  gr.  0*92  to  0*928.    Has  a  slight  acid  reaction.  —  (Zeller.)— 

2.  Front  th*  hirh :  Bine,  darker  than  oU  of  wild  chamomile ;  riseid, 
nearly  battery  in  the  cold,  lighter  than  water ;  from  the  plant  while 
flowering.  0*832  —  0*917.  Has  a  strong  smell  and  tastes  like  the  keiii 
producinir  ^  slight  scratching  sensation  in  the  throat.      (Blej,  Zeller.)— 

3.  Ft\'^\  the  roM:  ColoarFess,  slightly  yellowish,  lighter  than  walsr, 
with  a  peccliarly  unpleasaDt  odour,  somewhat  like  that  of  valerian.  vA 
a  disa^rtvablo  tas:e.  but  neither  strong  nur  burning.  (Bley.)  —  4.  /n« 
the  sf-fxi^  :  Groo!::*h.     iBley.^ 

/)^.*/'4r-.\«i>i.  ,%^.  1.  By  exposure  to  the  air,  it  becomes  brown,  strondj 
acid  and  re*"cou>.  —  2.  Stirred  up  with  io'.Unf,  it  becomes  heated,  withoat 
detonatir^.  ar.d  jT'.vo^  od"  ye]iowi<k-red  vapours,  at  the  same  tiict 
acquiriKj:  iLe  ivn*i<tonoe  «■£  u  balsam.  iZeller.> — 3.  With  nitric acH 
\l  acquire.*  a  nt\id:>b -brown  o./.-ur  :  with  /umin^  nitric  acid^  grvenisk- 
brown  :  when  heate^i  t ben? with,  it  ijuickly  gives  off*  gas  (Zeller),  ui 
leaves  a  svf:  n?s:n.  v^^^X-  Zeller. ^ — 4.  Oil  of  ri/nV*/  colours  it  brova 
and  thickens  it  to  the  consistence  of  a  balsam,  givine  ofi*  a  peacb-like 
odo  u  r .  V  ^l*y .  Z  el  ler.  ^  With  r  i  -h  rzvxati  of  potash  and  sulj>huric  acid,  it 
Kx\>nu\^  turbid  and  thickens.     < Zeller.) 

C V« :  I HJ nV 'IS,  —  W i : h  -.r: ?f ^-  ' ! .<  i --.f'.i *h  or  ammonui,  it  forms  a  hoyj 
compound.  ^B!oy.^  —  It  diss^-lves  readily  in  alcohol  and  ether  (Bkj); 
without  tarbiJity  in  1  p;.  of  alcohol  of  sp.  zr.  0*S*"»  ;  with  a  \ups 
ijuantity.  even  with  40  p:.<..  i:  f-rm?  a  turbid  solution,  holding  flocks  ii 
susjvniiioa  :  .:.v.>::..v  .:.\v".*^*  dissolves  it  in  all  proportions.     (Zeller.) 


62.  OU  of  Noble  MiUefoiL 

Fr\»m  .r-v.V-T  s  ••*.*?«.  /".— 0'!aire»l  by  di*!illing  the  flowering pitft. 
or  the  rto«cr^.  1  crb  o:  s*^ms  « ith  wa:-.  r.  —  The  dry  flowers  yieW  Oi^ 
p.  c. ;  the  diy  l-.crb.  0  2t?  .  the  si>e»i*^  0  Oi*  p.  c.  viL  —  Pale  yellow,  riici^; 


• 
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Of  ap.  gr.  0'983  ;  if  obtained  from  the  herb,  0070  ;  has  a  very  powerfDl 

odour,  fioer  than  that  of  the  oil  obtaioed  from  commou  millefoil,  but 
resembliog  it.  and  also  like  that  of  camphor.  Tastes  aromatic,  like  cam- 
phor, somewhat  bitter.  —  With  iodine,  it  forms,  without  explosion  or  rise 
of  temperature,  a  solution,  which,  on  addition  of  water,  deposits  a  brown 
tesin  baring  a  burniug  taste,  —  Wtlh/uminff  nitric  aeid,  it  becomes  hot 
knd  yellow,  thickeiia,  and  on  addition  of  water,  yields  a  soft,  floating 
reain.  —  With  ait  of  vitriol,  it  becomes  red-brown  aud  viacid;  on  addition 
of  water,  the  mixture  deposite  a  dirty-yellow  soft  resin.  —  The  oil  dis- 
Mhee  in  elAei;  alcohol,  and  oil),  both  Jixed  and  volatile.  (Bley,  If.  Br. 
ire*.  2,  124. 


63.  Oil  of  Mugwort. 

BeifiiuOi.     In  the  root  of  mugwurt,  Ai-temisia  vulgaris,  L.  —  The  root 
u  comminuted  and  distilled  with  water.  —  Pule  greenish-yellow,  buttery, 

Sitalline,  lighter  than  water ;  boils  above  100°,  has  a  peculiar  pungent 
nr,  and  au  anpleasant,  somewhat  bitter  taste,  burning  at  first,  after- 
wtds  cooling.  Neutral.  —  It  ic  not  easily  inflammable,  but  wheu  onoe 
tn  on  fire,  bums  with  a  light  yellow,  sooty  Ihime,  which  diffuses  au  ofibn- 
ate  odour.  —  It  is  (jnicUy  tbirkened  by  dilute  niti-ic  acid,  giving  off 
nitrons  acid,  and  yielding  a  tongb  brown  rosin,  aotublo  in  alcohol.  —  The 
oil  diasolves  readily  in  alcobol,  ether,  oil  of  rosemary,  oil  of  turpentine 
ud  poppy^il.     (Bretz  &  Elia«on,  1826,  T<Mc}ienbuch,  182S,  61.) 


64.  Oil  of  MyrUe. 

In  tbe  leaves,  flowers,  and  fresh  fruit  of  Mj/rtut  comtnunia.  —  Ob- 
tiined  by  distillation  willi  water.  —  Yellow  to  greenish  yellow,  lighter 
tbtn  water.     (RaybauJ,  1834,  J.  I'harm.  20,  463.) 


65-  Oil  of  Nasturtium. 

MiiLLBa.      (1838.)      Ann.  Fkurm.    25,  20D;    N.  Br.  Areh.    14,  265; 

Repeti.  70,  286. 
BtUAKoe.     Seperl.  S8,  882. 
Cioez.     RecueU  de  Irav.  dr.  la  Soc.  d'emul.  p.  I.  iciencet  pharm.  1817,  41j 

tbfltr.  N.  J.  I'harm.  12,  G9. 

Kt^paziaertreiienol,  Huile  eagnlitlle  di  capueine. 

In  the  garden  nasturtium.  Tropceolum.  majvs.  T..  —  The  plant  (espe- 
cially the  seeds,  according  to  Bernays)  yields  by  dietillatlou  with  water 
2-17  p.  0.  of  oil,  (Miiller.)  —  The  water  which  passes  over  with  the  oil, 
gires  off  a  large  quantity  of  sulphuretted  hydrogen  when  heated  with 
linG  and  oil  of  vitriol.     (Bernays.) 

TOL.  xir.  1  c 


w^ 
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Yellow  (MiiUer,  Bernays) ;  heavier  than  water.  (Beniajs,  Got^) 
Boiling  poini  between  liO'^ and  190^.  (Cloei.)  Haa  a  pecaliv.  Mm^; 
aromatio  odour,  which  irritatea  the  uvea  ati.l  nose  (Miiller),  lik««U*t 
garlic  (BeraLLys),  Taste  oorid  and  burning  (Miiller),  pDDgtnl  (Bw- 
nava).  It  irritates  the  akin  much  more  strongly  tfawi  oil  wT  iBiuKri. 
(Miiller.)  —  It  contaias  *Ki/)Aur  (fieraajre,  Gloez),  bat  not  p/Mtpkarm,  m 
Braconnot  eupposed.  (Bemajrs.)  —  It  tlianM  bare  been  treated  ai  ietaiM  s 
page  &B,  vol.  :i. 


66.  Oil  of  Neroli. 

BoNABTRE.     (1825.)     J.  Pharm.  11,  529;  K.  Tr.  12,  1,  180. 

BoutLAY.     J.  Phai-nt.  14,  496. 

Zeller.     Stud,  iiberathfr.  Ode,  Landau,  1850. 

Sdatinff  especially  to  Orange-flMPcr  water. 

Adeh.     ("1830.)     ^.  PAar)«.  16,  412. 

Le  Rot.     J .  Chin.  nud.  9,  3\9>    ■ 

Wahart  Ddiiebmal.     J.  Pheorm.  18,  410;  ST.  Tr.  23,  1,  307. 

SouBBiRAN.     J.  Pharm.  17,  619;  N.  Tr.  S3,  I,  807. 

BocLLAT.     BulL-Pkarm.  1,337. 

OtrtSRBT.     J,  Ohlm.  med.  22,  852, 

.    PonttrimttTibliltifiiol,     OrangaiblRiktuH,     TTlifl  t 

Source  artd  Extraction.  In  the  flowers  of  the  orange,  Cttru$  Amm- 
Hum,  L.  —  They  are  distilled  in  the  fresh  state  with  tnUer.  TV*  A 
which  passes  over  is  a  mixture  of  two  oils,  one  easily  aolabU  )i 
wnter  and  very  fragrant ;  the  other,  Epanngljr  solohle,  of  Um 
odour;  the  latter  Qoata  upon  the  watery  distitlate,  and  is  Mail' 
(Soubeiran.) 

fropcfttw.  Transparent,  colourleaa  (Bonaatre),  vpllow  to  bnMniU 
yellow.  (Zeller.)  Sp.  gr.  0-83  to  0!)0.  (Zeller.)  —  Has  a  very  fmpvti 
odour.  (Bonastre.)  Nentral.  (ZelTer.)  Contains  neroli -cmnpbar  it 
eolation. 

Decotnpotiliotu     1.  Becomes  reddish  ycllc 

-.  With  iodine,  ■■  '      '  "    ■  ' 

nitric  aetd,  _  

rust,  and  becoming  red-brown  after  six  hours,  and  uttiinately  loiM  i 
odour  (Bonaetre);  on  applying  heat,  the  mixture  rapidly  givMotf^wMJ 
ttoqnires  a  resinous  coosisUmce.  (Zolltr.)  —  4.  Mfitli  oi/  tif  pUtH  k 
acquires  a  Hark  orange-yelhiw  colour  (Paidil.ditrk  red-browa.wMlhMMM 
viscid.  (Zeller)  —  5.  Biehrojiiale  of  potath  colours  it  rt^-hrowa  mJ 
separates  rcain  from  it.  (Zeller.)  —  S.  la  contact  with  j  f  ifniww  (Uri. 
it  produces  a  peculiar  Mid.     (Uiibereiner.) 

Combinaliotia.  It  dissolves  clearly  in  1-3  parts  of  alcohol  tj if^p- 
0'85,  and  with  turbidity  in  a  larger  quantity.     (Zeller.) 

Appendix;  Orange-Sowor  water.     .4fi>a  ■»««.  — This  is  Ifas  aq m 
dietillatv  which   pnaaea  over  on   dislilliog   fceah    OTangthftowaa  •' 


■  ^'y  keeping.    (Bunuttt,) 
-2.  With  iodine,  it  froths  up,  gives  off  violet  and  yelluviah  r«d  i  sjinn. 

irted  into  a  soft  yelli^sh  brown  maw.     (ZeDer.) 3.  WA 

yellow  colour  gradually  cbangine  to  that  «f  in» 
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freed  from  the  oil  of  neroli  which  floats  on  the  eorface.  — 
'QODtains  especially  the  more  fragrant  anU  more  vulatile  oil  of  the 
jrs,  which  disdolree  most  readily  ia  trater  (Soubcirao),  ami  cannot 
ifore  be  prepared  by  agitating  the  nero!i-oil  with  water  (Le  Rny), 
■fey  agitating  with  water  neroli-oil  triturated  with  magnesia  (Cot- 
wm),  or  by  diBtilltng  a  mixture  of  neroli-oit  and  water.  (Sou- 
.ran.) 
Fresh  orange-flowers,  which  have  expanded  in  warm  weather,  are 
illed  with  water,  till  tho  distiltate  amounts  to  three  times  their  weight. 
Jifeotral  water  then  pa«eea  over  first,  afterwards  water  containing 
'io  acid  ;  if  flowers  freed  from  the  flower-leaves  are  distilled,  the  dia- 
te  is  neutral  to  the  end,  bat  has  a  less  agreeable  odour.  —  Water, 
from  acetic  acid,  is  obtained  by  distilling  orange-flowers  with  water 
mixed  with  about  U'75  p.  c.  of  calcined  magnesia.  —  Transparent,  colour- 
less, with  a  pleasant  odour  of  orange-flowers,  more  or  leas  powerful, — 
ftagant  in  the  highest  degree  when  prepared  with  orange-flowers  which 
bare  expanded  in  warm  weather.  (Boullay.)  —  By  keeping,  it  rendily 
toms  sour,  from  formation  of  acetic  acid,  but  does  not  lose  its  odour. 
(Jonmeil,  J.  Chitn.  mid.  18,  752).  —  With  nitric  acid,  it  acquires  in  a 
lew  minntea  a  rose-red  colour  (Ader  and  others),— or  crimson  with  a 
larger  quantity  of  acid,  or  if  the  mixture  is  heated.  (Ader.)  The  colour 
of  a  mixture  of  nitric  acid  and  orange-flower  water  in  equal  volumes 
remains  unaltered  for  a  long  time,  and  is  especially  lasting  in  a  mix- 
lara  of  nitric  acid  with  orange-flower  water  containing  aqueous  potash, 
^Unooia,  or  baryta  ;  it  disappears  in  this  mixture  on  addition  of  potash, 
it  re-appears  on  supersaturating  the  liquid  with  nitric  acid.  (Ader, 
'ahart,  Dunesmal.)  —  With  oil  of  vilriol  it  becomes  rose-coloured  {Le 
)y);  not,  however,  with  pure  oil  of  Titriol,  but  only  with  the  com- 
mercial acid  containing  nitric  acid.  (Ader.)  —  It  is  not  coloured  by 
phosphorio  or  hydruchlorio  acid,     (Ader.) 

£ther,  almondr-oil,  and  coitor-oU  abstract  from  orange-flower  water 
the  whole  of  the  volatile  oil ;  the  ether  solution,  mixed  with  nitric  acid, 
immediately  assumes  a  rose-colour,  and  leaves  on  evaporation  a  fragrant 
rolatite  oil.  (Ader,  Soubeiran.) — Arfifidai  orangc-fiowrr  laalfr,  pre- 
pared by  agitating  with  water,  either  oil  of  neroli,  or  the  same  triturated 
with  mugnesia,  or  by  distilling  a  mixture  of  neroli-oil  and  water,  diflers 
from  real  orange-flower  water  by  its  stronger,  but  lees  agreeable,  odonr, 
which  soon  disappears  when  the  oil  is  exposed  to  the  air, — as  well  as  by 
being  not  at  all,  or  but  slightly,  Kddoied  hy  nitric  acid.  (Ader,  Sou- 
beiran, Gaisuey.) 


67.  Neroli-cainphor. 

Boullay.     (I82fi.)    J.  Pharm.  U.  49S, 

PlMSON.      J.   Pliarm.    13,    152;  N.  Tr.  30,  1,  189;  abstr.   Ann.   Pharm. 

40,  83;  J.  Phai-m.  20,  63. 
Landkheb.     Rtpert,  56,  84- 

Attrade,  Avradi*i.     (Pliggon.) 

Source  and  Extraction.     Contained  in  solution  in  fresh  oil  of  neroli, 
—  Sepamtes  from  the  oil  when  kept  for  some  time  (Landerer)  from  the 


1r«h. 


IV  Armm  10  nnuKT  mijclkus  t^n*. 

*i>ifc<afcy^w^wipwiliM,  {FUsMH).)  —  To  prepare  il, oil »l ami 
■■  HMBd  ^Ht  iJbAJ  ti  ^gt.  9-i^  M  Umg  M  a  wkite  pdipiui*  ■ 
A^dW  laa^Med ;  d*  Kfiii  b  fikand  »tUr  »  whil^,  uml  lli«  pncijiiuir 
««AJ  «iA  «iU.  tlwfcil  (Bm11*t).  UieD  dissolreJ  ia  «ther,  uil  liu  «k> 
IMA  ddiK jHi^^Aei  fcj  aleakJ  or  left  to  evaponUc  in  tb*  air.  Fud 
«iif  -rni      liitii  1  |  i     f  tkemaiplmr;  oil  a  jrew  old,  yitidt]mid 

Aipv*a.  WUtt  iMilili.  favhig  ft  pcftrlr  lustre  (Pliaaoo); 
imA»  {Baifcj)  i  Aamiit  rriiM  (Luidefer)  ;  reaembling  ifermteA 
(H^k)  S|b  p.  *«ia  at  lT-5*.  Beeamea  soft  ai  50',  melu  al  U*} 
■fifi^^aaafagliawaxr,  ttauhaecHt  RttOB;  rolaliliMaudnUii 
Hail  B  !■*.  (»»■.)  — McJta  St  100^  (BonlUy.)  — ^^ 
(Hhs.)  Sbdb  Uke  nandi-otl,  and  had  a  liun  IM 
.)    XcHbL    (FImm.) 


I.  Uasltcnd  br  exposure  to  the  (ii>, 
■tcJ  n  Toeeb  containing  air,  and  loarM  a 
)  — 1.  BMled  «ilh  >«(r^  aril/,  it  Tolatilii 
m  Mi4eeaaipoeed.  Inttfire  nyalKls  tbos  treattd  B 
^t  Ska  m^  and  anbe^is.  (PtiaMiu.)  The  odi 
ea  Mixed  wiib  walor.  (Laodutt^' 
3.  HmhI  wHk  ••(  ff  tHritl,  it  ekara  and  erulvea  sulphuroM  m 
[Tiiiiii  )  ll  ia Mt  ittammed  bj kfdrorilorie  aeid.  —  5.  PttaJi  km 
Mt  fwify  h.    (rang^  IhMllaT.) 

CmMmttima.  Kcnli-«MMpbor  is  {naolable  in  ttaUr  (Bli 
B*«Ib5);  ^ariagij  la  «aU,  nadii;  in  hat  aUohol  ^BoulUv.  Uodnr); 
is  ••  ptt.  alaohil  of  ^  gr.  0^  wpatiting  in  todistiDct  ecuce  on  (mGi 
II  iCiaJiw  ■b—Jaally  >■  i«A«r,  and  is  precipitated  rrom  th«  wIotiM 
at  water  ar  aInboL  (BuuUay.  Pliason.)  It  disMdrM  la. 
easilj  in  Ao(  oil  of  turptntine,  tegad 
t  OB  cooling.    (Plisson.) 


68.  Oil  of  Higella. 

Ta  the  G«ed  or  Xi^Ila  tatita,  L.  Pre|ianil  W4 
tilling  tie  brabed  seed*  witb  water.  TraDsparant,  eoloorloaa,  «xkibli 
a  blai&b  )ridi«oenc«  bv  reflected  llgbt ;  lighter  tban  walor  ;  amoUi  lib 
Bixtnre  of  oil  of  fennel  and  bitter  almond-oil  Distilled  i 
netovl,  it  jirea  off  a  Don-iride^oenl  oil  li&ving  a  fntnt  odour, 
remainB  a  wrong-smelling  residue,  which,  aA^-r  auper$a(nrati  ^^ 

Shnric  aeid,  smelU  libc  camphor  and  dejiosits  an  abtrndann  of  aU 
ucka.     On  wasbiog  these  white  flocks  with  ether,  and  cTa[N>ralin£_tM 


«n(K  mad  (Laadenr),  roj  e 


adhering  ether,  they  change  into  a  buttery  oil  emelli»g  like  hmM 

'  h  exists  ready-formed  in  the  original  oil  (is  probably  pradaeed  iWr 

by  the  action  of  hydrate  of  potash:  Om.).    It  diasolrw  ioaicoU 


^^Beiiut 


ftkfT,    the  solution  exhibiting  a  bluish  iiideooenoa  bj   idUttaJ 
'~  liuAch,  Jahjh.  pr.  i'ham.  i,  387.) 


NUTM  EC-CAM  PIIOR. 


69.  Oil  of  Nutmeg. 


Blev.     iV.  7h:  ]4,  1,  34.  —  Jiepf}i.  48,  94. 
Mulder.     J.  pr.  Chen.  17,  108j  abatr.  Ann.  I'harm.  31,71. 
MiaeatHiatol. 

In  DQtnieg,  tlie  seed  of  MyrUlica  nromatica.  Lam.  The  aeede  dietilled 
with  water  yield  6  p.  C.  of  oil,     (Bley.) 

Properliei.  Transparent,  colourlcas,  mobile  (Hasse,  CreU.  Ann.  1785, 
1, 422),  nearly  colourless  (Bley).  Sp.  gr.  0'048  CLewis),  0-9-20  (Bley). 
Smells  of  nutmeg  and  camjinor,  and  baa  an  aromatic  burning  taate. 
(Bley.J  It  contains  8113  p.  o.  C,  10-83  H,  804  O,  and  is  a  mixture  of 
oil  ana  campbor.  (Mulder.j  CoDsists  of  two  oila,  one  lighter  tban  water, 
the  oLher  lieavier.     (Hasse.) 

Decompositions  and  Combinatione.  1.  Tbe  oil  gradually  turns 
ytllowieb  when  exposed  to  the  air.  (Hnsse,)  —  2.  With  fumitiff  nitric 
tad,  it  becomes  very  bot,  and  forms  a  yellow  fatty  mass  (Bley),  a  brown 
Nlid  resin  (Haaae).  ■ —  3.  With  oU  ofvtiriol,  it  forms  a  red-brown  resinous 
iniiture. -^  4.  Healed  with  mercuric  chtoriiie,  it  first  turns  brown,  then 
tilietc,  giving  off  a  large  quantity  of  ncid  vapours.  (J.  Davy,  Phil. 
TVoM,  1822,  S6D.)  It  unites  with  aqueous  alkali),  forming  a  soajiy  mass. 
(Bley.)  It  dissolves  readily  in  alcohol,  forming  a  solution  which  becomes 
nilky  on  addition  of  water.     (Hasse.) 


70.  Nutmeg-camphor. 


(1B21.)     Dessm  chem.  Schriften,  6,  Gl;  Schw.  33,  249. 
>unr.    X.  Tr.  1,  56. 


MvLDCit.     J.pr.  Chan.  17, 

Myralicin,  Mu>caleainphor. 

Deposited  from  nutmeg-oil ;  purified  by  recrystal ligation  from  water. 

Transparent,  colourless,  long,  very  ihin  prismatic  tables,  with  dihedral 
SDBiinita;  by  rapid  crystalHsatiou  :  stellate  groups  uf  needles  (John), 
friible,  white  iieinispberea,  heavier  than  water  (Mulder),  lighter  than 
"nter  (Bley).  Jlelts  iibove  lOU",  and  evaporates,  leaving  charcoal  (Bley); 
nUimes   completely   at   a  higher  temperature   in  white   very   slender 

>«dles.     (Mulder.)     Has  

nvbueg  (Mulder). 


..  Pliarm,  31,  G2. 


n  aromatic  taste  and  odour  (John),  like  oil  of 


Mulder. 

kpta  with  tlie  formnla  CH^O'  (Mulder)  i  C'"H»>0"  (Gm.) 

It  yields  by  distillation,  first  a  transparent  and  colourleaa,  then   _ 
IT  volatile  oil,  and  an  alkaline  water,  having  an  aromatic  burning 


3n  a  ^H 


Tnm  7i  r 


:i  I  c^i0  aoe.  x  r>ei  off  TipoinB, 
rrmnigxzz'r  ^w-dif^KZ    i^svxLuQn  of  aoot 


:r^^  «.:i2s«  ^  =ia  -ttsbe  jbt  xE«ai>fii  Ea  19  pet.  of  boifiif 

*-Ii::zri  3  li?  ■    m-"-».j^  "hm  m  riming       Jiiu. 

-  -  -^J  x  :l  i-AiriMaiMirv  at^i  ah.  nrfiriag  M  a  taMprnt 


JK   smc^  ««rw  ^eid  wad  oftuom  ftktk 


f  i  .r^.  -^^7  ^  n  *Bii«  BL  sitf*    JiAL.  Mi^iaa;,  ia  wmm  oib^M 


T. 


;^  Q£  :f  MismtgAoma. 


-«-n:  v-^nf::  j-jfiiu  i  zzziiii.  lt  mifcT  i*  v-j^r.  witk  dims  of  oil  fioatiof  m 
js  ^=1=11.--.  Ssarj-  -i^-s^  -•-  -W  Br  eobobadDg  four  tiMi^ 
*'  z  '.  L  ji  iiia-nei  _~nfn;iaT.  ^'TT-f^-  •!?,  fM-  :  froai  old  nBtM|- 
f  .T-rr.  ^  -  1  L  3uf7  J"  r-.  :*-  :.  i\:  .€«^<r:.  4S.  $4).  —  Tnuupiifili 
r.ii;>ir--2*=r.  ^7-  i?  I"i^r  ..  Soiel^  srculj  c/  ac»ie^flower.  and  ku  i 
T'zz-:  :is  Lr.maizj:  •asffn^.     "^Jii  ^yitsroi  todz  is  rields  a  soapj 


72.  Oil  of  OUbanmiL 

3  r^  — -t:  "-  •i:  .  z-^'-.r.^L  £n=.k:=cense  i»  distilled  with  water, iid 
'.i-r  :_.  Ti  :i  £  :i^  -  ii-z  ::?:  Lite  is  dehydrated  by  agitation  wiik 
:i  r  It  ::  :-.l.;.i~  7if  ir>i-^  :*  0  4  p.  c.  of  limpid  oil  uf  0p.|t 
:  •  .:  i:  -4  .  kz.i  z:1lzz  p::-i  1^2".     Ii  smells  like  torpentine  butwR 


c 

.    83-83 

K 

U-27 

O 

.       ...        4-90 

100-00 

I:  is  iiZTi^r.c  wiih  the  oil  of  yf-^uiha  vxridU,  and  agree*  wiih  "^ 
UjTTr,^^\:k  C--ri*<3  Siecbouie  :  it  contains  an  oxygenated  and  a  ti* 
OI^^^-llate■i  oil.  «L«-irij. /"/ry.  T^r^.  2,  1027/.  Burns  when  jWr**/" 
with %tr'.njly  l-jmin-u?.  s«:iuiy  fianie.  Mixed  with  nitric  nci<L  it  JwaW 
a  dark  brown  O'luor,  and.  when  heated  therewith,  detonates  and  iicqiii»* 
a  resinous  insistence  Oil  r/  vitriol  colours  it  red  in  the  cold  andcbir^-* 
when  hcatod.  Heated  with  caustic  potas^fa,  it  id  converted  intoftlfV 
rebin.  It  dissolves  in  all  proportions  in  absolute  alco/tol  and  etkfr.  if*  •" 
ker  alcohol.     (Stenhouse,  1840,  J'hil.  Mag,  J,  18, 18J  ;  Ann.  P^^ 

06.; 


OIL   OF   PARMELIA   PARIETINA. 


73.  Oil  of  Origanum. 

Lond.    M.   Mag.  J.   13,  439;    J.  pr.   Chem.  15,  157;    Ana. 
Pkarm.  32,  285. 
Z£LLEn.     Stud,  iiber  other.  Ode,  Laodan,  1852. 

Dmtmol,  Bftente  d'Orisaa,  Oil  of  WUd  Marjoram. 

Source  and  Extraction.  In  wild  marjoram,  Origanum  vulgare,  L. 
Obtained  b;  distiliing  tLe  pknt  in  the  flonering  state  vith  water. 

Properlin.  Pala  to  brownish-yellow.  (Zeller.)  Sp.  gr.  0909 
(Brtnd);  0-8901  — O'9O0,  rectified,  0  8673  (Kane);  0-87  —  097 
(Zeller).  Boils  ulmoat  conatantly  at  IGT.  (Kaoa.)  timelle  strongly  of 
tlie  plant,  and  liae  a  ebarp  aromatic  taete.     Neutral. 
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Kane. 
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100-00  ,„.  100-00  ....  100-00  „.,  100-00 
ii  a  mixtare  of  oil  Rnd  camphor,  corresponding  Ui  the  foimuU  C'°H*'0. 

DeeomponUiom.  1,  Deposits  camphor  after  long  Etacdirig.  —  2.  With 
iodine,  it  becomes  strongly  heated  and  detonates,  giving  off  violet  aod 
JetW-rod  vapours  and  becoming  viscid.  (Zeller.)  ^3.  With  nitrie 
^ad,  it  becomes  brownish-red  to  yellow-brown,  giving  off  gas  with 
nolence  when  heated,  and  leaving  a  solid  yellow  reEin.  (Hasae,  Zeller.) 
~4.  With  oii  o/»i()-ioi,  it  becomes  dark  blood-red.  —  5.  With  bichromale 
0/  polaih  and  tulphuric  acid,  it  becomes  dark  brown.  {Zeller.)  — 
i.  Heated  with  a  concentrated  aqueous  solution  of  bisjilpftiU  of  ammonia 
or  loda,  it  is  resolved  into  a  permanently  liquid  hydrocarbon  belonging  to 
Uie  campbeues,  and  a  white  solid  mass  which,  when  washed  with  alcohol, 
Mber,  and  water,  presents  the  appearance  of  a  white  amorphous  powder 
Bot  containing  either  sulphur,  or  ammonia,  or  soda,  (Rochledor,  ll'iVn. 
Jiad,  Bin:  13,  169;  J.  pr.  Chem.  64,  29;  Chem.  Cenlr.  1854,  723.) 

Combinatumt.  Dissolves  in  12  —  16  pts.  alcohol  of  sp.  gr.  0-85, 
forming  a  turbid  liquid.     (Zeller.) 


kl^.  Oil  of  Famelia  parietina  (Achard.) 
le  lichen  is  distilled  with  water,  20  lbs.  of  it  yielding  5  grains  of 
1.  Light  green  (colourless,  according  to  Hinterbergcr  (.ffr7J«r-f.  47, 
199),  of  buttery  consistence,  lighter  than  water.  It  has  a  musty  smell 
and  ta8(«,  producing  an  after-sensation  of  scratching  in  the  throat. 
^OvBiprecbt,  1884,  Jf.  TV.  1,  1,  62;  £epeH.  18,  241.) 


k 
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APPEKDIX  TO  PBIMART  NUCLBUS  < 


75.  Oil  of  Felargoniiun, 


Becluz.     (1829.)     J.  Pharm.  \3.  529. 

C.  and  P.  SiMONNET.     N.  J.  Fhann.  13,  43. 

GciBOcKT.     N.  J.  Pkarm..  15,  346. 

Source  and  Extraction.     In  Pelargonium  odoralu-timum,  P. 
Willd.,  and  P.  eapilaium,  Art.     The  frosb  Qonere  and  leaves  are  di«til] 
with  nater,  and  the  diatlllate  la  repeatedly  oohobuted  over  new  portiotia. 

Propfrti^t.     Traii8pn.reDt,  colourletis,  viecid  like  palm-oil  (Simonnet), 
pole-yellow,  mobile  (Oaibuurt)  ;   solidifies  id  a  wkite  cryatalline  tnaa 
below  18''(ReclLi),  becomes  tnrbid,  without  Bolidifying,  when  cooled  [oO° 
(Ouibourt) ;   smells  like  roaee  (Simonnet)  and  lemons  (Guibi>urt), 
has  a  warming  la«te  (Guibourt).     It  containB  pelargonic  acid  (xiii,  31 
and  a  Doutral  oil.     (Pleas,  Ann.  Pluxrm.  59,  54.) 

In  iodine-vapour  it  becomes  brown  afr.er  a  few  eeoonds,  (ben  bli 
In  nitrous  acid  vapours  it  turns  apple-green.     Mixed  with  oii  o/  eilrial, 
it  yields  a  brown  oil.  Laving  a  strong  and  unpleiisaut  odour.     (Guiboort,) 
It  dissolves  readily  in  alcoltol  of  sp.  gr.  0*85.     (Simonnet.) 


76.  Oil  of  Pimpinella. 

a.    From    tlie   root  of    the    common    Bumet-saxifrage,    PimpineiU^ 
SfUcifra^Q,  L,     The  root  is  distilled   with  water  ;  the  yellow  oiliiroi 
which  puss  over  with  the  water  are  collected ;  and  the  water  i 
redistilled  to  obtain  the  oil.     Gold-yellnw,  mobile  oil,  which   floats  4 
water,  has  a  strong  penetrating  odour  like  parsley  seeds,  and  a  dUi  _ 
ably  bitter  tiste  with  scratching  afier-sensation.  —  Fuming  nitric  a 
colours  the  oil  red,  and  converts  it  into  a  brown,  balsamic,  resinons  nial 

—  It  dissolves  eligbtly  iu  water,  easily  in  alcohol  and  ether,  impattiagfl 
those  liquids  its  strong  loate  and  odour.     (Bley,  N.  Tr.  12,  2,  63.) 

6,  From   the  root  of  Pimpinella  nigia,  Wiltd.  —  The  root  oonU 
0'38  p  c.  of  the  oil,  which  is  obtained  fixim  it  by  distillalton  with  i 

—  Light  blue  oil  which  floats  on  water.  Its  odour,  like  that  of  the  n 
is  leas  penetrating  than  that  of  the  preceding  oil ;  its  taste,  hJbo  like  tl_ 
of  the  root,  is  burning,  and  afterwards  scratching. —  In  lumhiitf,  it  tu 
green  after  a  few  weeks,  even  in  closed  vessels.  —  Fuming  nitric  a 
converts  it  into  an  odourleas  crystalline  resm.  —  Oil  of  vitriol  fornu  « 
it  a  brown  odorous  reaio, — It  dissolves  slightly  in  watrr,  easily  ii 
tUier,  and  oilt,  \iQi[i  fixed  and  volatilt. 


77.  Oil  of  Poplar-buds. 

In  the  buds  of  the  black  popliir,  Populut  nigra,  whence  it  it  obtaitti 
by  distillation  with  water.  —  Colourless,  fragrant  oil,  which  floats  o 
water.  It  makes  stains  on  paper  which  are  completely  dlHsipaiiMl  by 
hiMt  ]  bums  with  bliick  smoke  when  set  on  lire  ;  is  sparingly  soluble  in 
alcohol,  very  soluble  in  rUur.  (Pollorid,  1822,  J.  Pharm.  8,  428 ;  i" 
15,  237.) 

Oil  )if  PyrttArtiff—tn  Oil  qf  Pmer/tw  (p.  369). 


OIL  OF  ROSES. 


78.  Raspberry-camphor, 

Esprcssed  raspberries  are  distilled  vith  water;  tlio  flocks  vliicb 
HparaU  after  a  while  from  the  distillate  are  collected  and  diaeolved  in 
ether;  and  the  solution  is  left  to  eraporate.  —  Small  lamina,  Bome  of 
which  float  on  water,  while  others  sink.  —  Volatilises  readily  when 
healed.  With  cold  oil  of  vitriol,  it  assumes  a  yellowish  colour,  without 
losing  it«  odour ;  with  hot  oil  ot  vitriol,  it  turns  violet-brown,  giving  ofl"  a 
large  quantity  of  sulphurous  acid. —  It  dissolves  in  vmttr,  in  aqueous 
ammonii,  ana  in  aqueou»  potash,  vith  the  odour  of  violets  when  heai«d. 
—  It  dissolvea  iu  akohol  and  in  ether.  (Bloy,  1837,  N.  Br.  Arc/i. 
132, 18.) 


79.  Oil  of  Roses. 


Saussube.     (1828.)     Ann.  Chim.  Phye.  13.  337. 
Blancubt.     Ann.  Pharm.  7,  154;  Btfiert.  30,  134 
GnBCL.     Scha.  58,  473. 
GoiBOonT,     N.  J.  Phai-m.  15,  345. 
^^tLLEB'     Slut/,  iiber  cither.  Ode,  Landau,  1850. 

^K  J9ouT 


1.  KotenSI,  Euenct  de  rote. 


Source  and  Extraction.  In  the  flowers  of  Roea  cenli/olia,  Z,, 
S.  motchata,  Oeen.  R.  iemptrvirKns,  L.,  and  R.  damascina.  Mill.  —  The 
fresh  rose-leaves  are  distilled  with  water,  the  solidifying  oil  which  flnala 
CD  the  watery  distillate  is  removed  ;  and  the  water  is  cohobated  several 
timea  over  fresh  quantities  of  roses,  —  In  India,  the  oil  which  flouts  on 
the  water  is  collected  by  dipping  into  it  sticks  covered  with  cotton,  and 
then  pressing  the  cotton.  (Chercau,  J.  Fkarm.  1826,  436.)  —  A  larger 
ijD&ntity  of  rote-oil  is  obtained,  by  leat'iug  the  roses  freed  from  their 
(alioes,  in  contact  with  water  for  some  days  before  distillation,  till  they 
b^n  to  ferment  and  acquire  a  vinous  odour,  (t'enedclla,  Gan.  ecltt.  di 
Chim.  med.  Ago$to,  34.)  —  In  Arabia,  roses  are  distilled  witb  solution  of 
caramon  salt  without  cooling  ;  the  distillate  is  poured  into  eiirthen  vessels 
boried  in  the  grouud,  and  the  solidified  oil  which  rises  to  the  sarfuce  is 
removed.  (Landerer,  Repert,  77,378.)  —  In  Macedonia,  the  expressed 
juice  ia  exposed  to  the  sun  for  5  or  6  days  (Landerer,  Repert,  96,  401), 
in  Bengal,  rosea  steeped  in  water  are  thus  exposed,  aud  the  oil  which 
then  floats  on  the  surface  is  soaked  up  with  cotton.  (Monro,  Bull. 
Pharm.  3,  177.) 

Propeiiiei.  Transparent,  colourless  (Snussure),  slightly  coloured 
(GSbel,  Blanchet),  greenish  yellow  (Guibourt),  brownish  yellow.  (Zeller.) 
Sp.  gr,  at  33"  =  0832  (Saussure) ;  at  25°,  0  867  —  0-872  (Chardin,  Ann. 
^Aoroi.  7,  154)  ;  German  roae-oil,  0  814;  Persian,  0-832.  (Zeller.)  — 
Soljdiflea  above  0°  to  a  buttery  mass  (Saussure),  to  a  whit«,  transparent. 
laminated  masa  (G5bel),  at  26"  (Blaurhet),  at  various  temperatures 
(Guibourt),  at  25°.  (Zeller.)  —  When  slowly  cooled,  it  remains  trana- 
pareut,  and  appears  traversed  by  slender,  shining,  iridescent  laminte 
(when  Adulterated  with  spermaceti,  it  Itecomes  opaque);  by  rapid  cooling 
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jT  -r-      ZbIc. TaBKoa  of  tba  TBpou  it 
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11   ■Mil     iiJMii  !■  niifc      (Sftnnre.)— Ha 
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I  a  w  if  noes  ft  faint  cnnuon  eoloir 
•XT  if  jLKCzie  "aif  III  Tsmb^s  «^c«rlefl&i  (Guiboart)  — 
I  7T3.  if  -^abAi/  vxc:--.-  anL  x  acdu  ^  aod.  after  additioo  d 
xAu^Ts  ▼TiiH.  -a^wj  rniifi'-riV  laaiiBs  (Hakc,  CVietf.  Ju. 
I*?^  1  -ti'i  liszznes  %  jnai  'iri-vrfsa  insilow  eoloor  and  beeom 
^mts^iiK  Tiiir*  TSLMHuos.  ZaIbc  *  —  ^  Ii  na-oiu  tuid  pof,  it  aeqoim 
ft  ii»  j»IifV  riiiior  =-2i')t!<zr^  —  -L  Wb^  aa  e^nal  Tolnme  of  ai^ 
-•-r-i  *.  r  :3ra:f  irryi,  uii  arxi.rv  &  abzr?  agreeable  bat  laxnter  odoB. 
=-x:ai  iir^   —  ;    "5"^  r»c=i.-7Jii«i>  jt  r^.TCji  and  ntlpkmric  aeid^  it  beeoBM 

.'  mj9nurztfu\  ri*f  aI  osuLT-Jif  scanxtr  in  wmter. — At  18'7',it 
iLsiii-Trf  a.  :?:!  7126.  if  i..^;ii.:L  if  *r.  ir  O-^lo  -Gobei. :  at  14^  id  H3 
7.-^.  u  I::"  a  JO  7*3.  i.'*-a«:L  :f  sc.  rr  •.■•"5»>5  tSacssDre.)  —  The  oil  » 
3"  c  =^*:aj:i:ii-L  r-:ai  ^s  Lir:C':._f:  «  [i-:c  bj  wa:*r  '  Blanche!) ;  bat  fron 
n-  i«-ie  iL^  riLi:::':!!  .*:  -^  nxf*!  it  ':t  rlaii-^ia-black  and  plat  ink  oxide, 
-^rtin  ii»fr*'":j  i».*;l-:^  lie  T-rrTtfrij  :f  ri:'^^  when  dried  and  heated  to 


SO.  Rose<;amphor. 


Satsstm       : >i :       A-%    C%  71,  rist  13.  337. 
p.iA5r=rT.     -I*.*.  -Fi:*^,  T.  154. 

A«     •-  «.«     a«^- 


> :  ■  :  Swff - :  •- .     5 r-r-:  j c^m*  - -*  5 :. 


5  •-•".'if  :ii  A'rf'-'.-f *•■"..  In  rose-oil.  —  Separates  from  rose-witeria 
the  ci:];.  —  I  Tee  •:■:'  i<  c»»Ie»i  and  pre»ed  between  bibaloQs  pipff 
wL^Ti  i-VA.  Sai:«»ure.'»  —  2.  R4.»s)e-oiI  i^  mixed  with  3  pt«.  alcohol  uf 
sp-  rr.  0"'73  :  and  the  crrstaH'iDe  mas^  which  then  separates  id  du«)ircd 
ID  ether.  preoip::ate<l  therefroin  by  addition  of  alcohol,  and  fraed  froa 
adberinz  oH  bv  repeated  washing  with  alcohol.     ^Blanchet.) 

/Vf»<Tf  iVa*  TranspArent,  colourless,  shining  Jam  ins  (Saussare) :  ii<- 
glit-aided  crystals  (Herbergcr),  which  exhibit  the  cuIoqk  of  tk 
0W.     (Gnibo'art,  S.  J.  Pharm.  15,  345.)  —  It  has  the  coDsi«t«iM«  c/ 


OIL   OF   HOSEMARY.  395 

t  (Sanwnre) ;  wbeo  sepanited  from  rose-water,  it  is  a  wbite,  bultery, 
crystalline  mass  (Blanchet)  ;  from  ctmcentnited  roao-water  it  onrstallisea 
in  six-eided  lamins.  (Steina«Ler.)  —  Lighter  than  water,  lighter  also 
tiiMi  roae-nit  contuning  the  campbor  (Sauseure,  Herberger) ;  bcsTier 
than  alcohol.  (Herberger.) —  It  ib  buttery  and  crystaUioe  at  25°,  melta 
at  35^  boi)«  vritbout  deconipoHilion  at  280°— 300  (Blanchet)  ;  melts  at 
33° — 34*  (Saussure);  raelta  to  a  colourless  oil  at  15°,  and  at  a  biglier 
temperatur«  soliditiea  in  the  cryetalline  fonn,  leaving  a  smsll  quantity  of 
ebkrcoal  (Herberger) ;  after  being  kept  for  a  year,  ite  melting  point  rises 
from  15°  to  20°.  (Bitio.)  Solidifies  again  at  35°.  (Blanchet.)  Tension 
of  vapour  =  0*0005  met.  at  14-5°.  (Sauasure.)  —  Has  a  faint  odour  of 
roses.  (Blanchet,  Herberger.)  Smells  of  rosea,  even  after  being  three 
times  anblimed  over  ignited  charcoal,  or  after  its  alcoholic  solution  ha.B 
been  treated  with  animal  charcoal.  (Herberger.)  Has  a  somewhat 
warming  aromatio  taste.     (Herberger.) 

I 

^^^Deeomponlions. —  1.  When  set  un  fin,  it  hnraa  with  a  bright  non- 
Bjwginous  fiumo.  (Blanchet.). —  2.  Clihrine  paaaed  into  an  alcoholic 
•olotioii  of  roae-camphor,  produces  a  white  odonrless  precipilAte.  ~ 
3.  With  niirie  add,  it  turns  yellow,  dissolves  with  slight  eTolution  of  gas, 
loses  its  odour,  and  formsoxalioacid.  ^  4.  It  is  dissolved  and  turned  brown 
by  oil  of  vitriol.  —  5.  It  is  not  altered  hy  potoMium.     (Herbet^er.) 

CombinatioTu.  Very  sparingly  soluble  in  wo(ct-.  (Herberger.)  After 
being  moistened  with  alcohol,  it  unites  with  iodim.,  without  rise  of  tem- 
peratnrc  or  detonation  ;  the  compound  partly  volatilises  undecoraposed 
when  heated.  It  dissolves  very  sparingly  in  hydrochloric  acid,  with 
difficulty  in  aqueout  potash,  more  easily  in  aqueous  ammonia.  —  The 
solution  of  rose-camphor  in  alkalii  and  alkaline  earbonults  does  not 
possess  any  odour  of  rosos,  or  even  aoi^uire  it  after  supersaturatlon  with 
^eids.     (Herberger.) 

^L  Hose-camphor  ia  soluble  in  acetic  acid.  (Herberger.) 
^B  It  dissolves  sparingly  in  alcohol-,  readily  in  ellKr.  (Blanchet.) — It 
Hnotves  in  500  pts.  alcohol  of  ap,  gr.  085  at  14°  (Saussure),  in  490  pU. 
^  alcohol  of  sp.  gr.  085  ;it  1 5°  ;  more  easily  in  ahsduto  alcohol  ;  the 
alcoholic  solution  is  clouded  by  water,  and  yields  crystalline  lamince  when 
evaponted.     (Herberger.) 

It  dissolves  in  volatile  oih.     (Herberger.) 


C  86-74  „  81-09 

H U-89  U-39 

101-63  95-48 

y  AgTM*  with  tbe  Formnli  C"H'<.     (Blancbel.) 


» 


81.  Oil  of  Rosemary. 


SAuasuaB.     (1820.)     Awu  Chim.  Phyt.  13,  278. 

Kane.     Land.  Ed.  A{ag.  J.  13,  437;  J.  pr.  Chtm,  15,  156;  Ann.  Pharm 
32,  284;  abstr.  liepert-  70,  161. 

EStud.  iiber.  allter.  Oelt,  Landau,  1850, 
.Br.Arch.1i,  16. 


AunurinM,  BneiLCt  de  namarin  or  nvturin,  Qlnm  Anthet. 


Z-''- 


cH  iTTiyzn.  Z'j  tumixi  nuclei's  c»h»«. 

5:*.*r-  : i  f  X-r:-  rr, : t      Ir  fscTtz-iAUj  rncinaliij  Z.  —  It  u  obtained 
:j  L*c_ix  "-!■=  ZTi^L  l-rar**  iri  fibers  wiiJb  vmter. 

r-.T-r-ffi.     TrvLriikr*--:.  ^:".:-T:r*«  •Sa&sell^e^  vellovLsh  to  yellow. 

Z-*-j£r       Sj.  rr  ■;  i'-Z':  i:  15'  :  Ticziz-td  (f<<6  iS^ussan) ;  0*897  ;  titer 

r^c-sLii'i  r^r;:Lia:-:c- L  ff:4 — 'I*  f  j75    Kaze.,  O-SS — 0-91.      (ZoUer.— 

>:^  Zii  5  :■:  .•:?■    Air.*   :  of  ihe  fresli  oil,  below  100" ;  of  old 

•^kz-z      :f  -^  rw^-ri  oil.  l^o".     (Sausenre.)  —  Tentkm  of 

kZtiizr  AC  :f'=:vl'.-:   n>*c.    :•£  c^rczirr.     (Saossore.)     It  hma  a  eafli- 

z>i>:r:(u  3.k»  &z»i  K^r-11*  Js.*  izA  z'^zz.     li  u  neatnl.     (Zeller.)    Tnni 

lid  T^;u.^  :£  zkLwj^-.-z  u  Lri:  ^:^  ih«  rizfat.     (, Lallemmnd.) 

aujd^^re.  Kane. 

z.  k. 

C .  ^121  .     Sl-AO 

H 5  42     -    .     11-66 

r  rs  4-94 

^■>5         _   100-00 

t  rm'Jiizs  '••? -s  T.  r.  iT-rcn  ■   >  =17  ':•?  re:-«»«:t«i  by  the  fonnnla  C**H'Xy  = 
!'  "'-i'   -  1=  "       !■  s  :.-  ...    '  1  =.i~L"^  .'  t  L-}  L-.<jrMa  uomeric  with  oilof  taipca- 

r^-r  .nf'rf  ■  ■■  T.f  :  5riii..fi  :  1  ::  ri-s^rasrv  leaves  on  eTapontion  y'- 
.i"  rkirr-i-.r  rT.-Lr^  —  i  "!»**;.?-  c:'/.ei  ;•:•  Vetween  —  27'  and  —SO. 
::  if  .i.if  zi  ri,T. :  :  .  r  Tr:  r  n  is*  :f .  .'•"  J^f.  20.  -.  24.^  —  3.  Willi  v^Jih' 
:*:  ":*;c't:*?  i.--  :•*:  i.n*  :::  fi:  .-ir.  «::TesLJa  small  quantitv  of  yellow- 
r-*i  ^irt.sr*.  it  1  :^':£f-*  w-.:l:i':  ^:cr*t;on  of  odour.  (Zoller.i  — It 
:<o. t:->  i«£j.::'-  :  "  r:*!]*.":  ▼  :^  :.-i:if.  ?r£c:ecxlv  10  %-uIatilise  the  iodiDe 
V  v:  fXT  .jT-f  -«  .?:.•-  "i^^'il/trr.  I' •':  •?, 'l2C  )  —  4.  With  nitri: 
:  ks? ::.-:>  &  "u..:  j"r  .:»■  :  J--  '«■  c.!:-r.  bex-mes  heated,  and  jri^ei 
.f^iT"^  ".:  :'>:  "^  "■:  ::  ::  .:<-:t  r  j.  Zr!!cr.  — With  funiini:  nitric 
i,-  .  •:  :?  i  :-L;t  :  j  1  .=-?  i7  ;  :'  rirs  a  Ir  wr--red  bal^m.  (Ha5.H*| 
/  -  -.  -  '>•  ".  -sii  —  :  "•'■  .:"i  ."  '  "  ••  i"  t*econiei«  black  iKaoe:, 
r:--.-  >:  :-  »■:  .*:  f:  '.Li  z.  \--^  ?i:_ri:ei  wl:L  lime  contains  theliint- 
sjk  :.  ?».  -"  ^  T  »i.:t-  ■  i  >:Ti  -IT  i.".:  ''Lvori.rl-en.  /'■•/7.  S,  4S4*. — 
.:"  i  >..■.:.  -.::  "  i  1:  .  ■»  i  .?  "t  i  .-:,  .i:..n  Kane's  n.vni'i? nir,  an  o:l 
>■.;■::*:  :  :    — •  ■:  t-    :**  tj  si  i.  ■.!•.>?••  u*  od«.iir,  of  «p.  i)St!7\ 

ir.:  ;•■  *r  '•  :".*.■  ^  —  -  :  r.-.^nirr  y:e"d<  with  oil  of  vitri'l.  1 
:7.«r  7/k>?  -■  :.:•  .■*  :?  ^t-i-.  :  i  la^si:::  Haiso.  fW//.  Ann.  17^S. 
i"  .-■  i7  :A-  -  :".>  -  ;  rt-j-  «.  _:  f  .r.!v:r.  L-.:  ■  il  of  vitriol.  .inJ  an 
^-  v  1;  ^  V.^i*'  *:•:"  }  •  :  ^.  i^-i  — V.  With  Ay/r  r'n^'W-  v/-' 
^:l  :  *.:'^-::y  -.7  :  :  v  ?  i  :  •  .  ■  y  .  ..  ':  _:  r. :  «■•'  i  0'«m]Miund.  iCi':zi'I. 
' ..    ,    .  -      .  .= :    :*       —  A:  il     :  .-'T-  r":-  il>  v  ..  hy.lrocbloric  ari.i  :,is, 

"  V  '   -    ..K   ■■ '■  ■-   ■•-'     -     >..-^^-ri     --  *.   "VV.ih  r  k-v^wirtV '-''■  J  ./i7*4 

ji".;  >  '  :  ••■■      .•?•:'  :  J  _v  :  -  .:    :  .i>*u:::os  a  yell^wi^ll  brown 

,s\.:      .".    .-       .-■.    :•    j    .::::.».:       v^    -  •     — i^-   Distilled  orer 
; ,  '.  .    s-      •   ■     ..    :  y  ;    if  r  !s:::.iry-t7imTLor.  wbich  ^^Minltf. 

^V..\i--     .  •    ■»     •  ■■  -  :    -i   y^  i    l"»i4.   Sl.^ — ;».    Heated 

^^  ..■'     ■  .  :   T  :    :*    c-jt":    ri:    i^id    anti    chlurofonn. — 

li^    1^  *:    o'.  «  :r  "' .  .■  ■  .:  v.i! :-.  is  1  ke  manner.  oartH»nic 

:w.i   :*■•■    :-v        ■  ■■  ^'.  --:-.:-    -    •     ■■         :    -4.  4>5.)— II.     Fic-lr 

d-.^'.uN*.  >       ■  '  *  .-■  ^  ■.•:•.:  Vy    :!  ■  f  r.-^'^emary  —  lhri"U;:h  tlie 

:w\u  .:   .'   :*.  ;•     :  '.  :  .-^     :.-.  ::i  ::.:r:.:.       :i::   ^ulJ•Lale  of  lead.     (Ove> 
Isvk.  A     .'    .       .  '•    ';- 


« 
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OIL  OF  SAFFRON.  397 

Combinatiom.  Oil  of  rosemary  at  29"  absorbs  9'75  vol,  ammonia- 
fffu.  (Sanssure.)  —  It  dissolves  in  every  proportion  of  alcofiol  of  sp.  gr, 
0B5  (Zeller),  at  18°  in  40  pts.  alcoLoI  of  sp.  gr.  0-887.  (Saussure.)  — It 
dissolves  abundantly  eopal  and  caoutchouc. 

U  According  to  Lallomand  (.V.  Ann.  Chim.  Phi/t.  57,  404),  oil  of 
rosemary  may  be  aeparatud  by  fractional  distillation  into  two  oils,  one 
boiling  at  165%  the  otiier  between  200"  and  210'.  — a.  Tlio  former  is  a 
mobile  hydrooarbun  which  turns  the  plane  of  polarisation  to  the  left :  it 
unites  with  AyrfrocAfonc;  acirf,  the  combination  being  attended  with  rise 
of  temperature,  and  forms  a  compound  which  remains  litjuid  if  left  to 
itself,  but,  when  treated  with  nitric  acid,  yields  a  considerable  quantity 
of  a  crystalline  hydrochl orate  apparently  identical  with  artificial 
camphor  (p.  ^65).  The  same  oil  quickly  absorbs  moist  oxys'en  in  sun- 
efaine,  forming  crystals  which  oje  similar  to  those  produced  in  Tike  manner 
from  oil  of  turpentine,  but  disappear  if  subjected  to  the  further  actiou  of 
oxy^Q,  yielding  a  brown  acid  soluble  in  water. 

b.  The  portion  boiling  between  200°  and  210',  deposits  at  low  tem- 
peratures a  large  quantity  of  camphor,  resembling  common  camphor  in 
all  respects,  excepting  that  it  has  rather  less  dextro-rotatory  power.  An 
additional  quantity  of  it  may  bo  obtained  by  treating  the  mother-liquor 
with  dilute  nitric  acid.  % 

Camphor  qfMarik  Wild  Roteman/ — lee  Ledunt-eaMphor  (p.  377}> 

L 

■IpHNa.    Crelt.  Chem.  J.3,U. 
PHbnbv.     J.  Pkarm.  7,  400. 

Bouillon-Lagranob  &  Vooei..     Ann,  Chim.  80,  195. 

QuABBAT.      Wim.  Akad.  liei:  6,  546;  futthorj  J.  pr.  Chem.  i 


82.  Oil  of  Sa&OQ. 


StifranSI,  Eaence  de  ta/ron 


^^1  Source  and  Extraction.  In  saflron,  the  stigmata  otCrociu  tatitm,  L. 
^^1.  Obtained  by  distillation  with  water.  (Bouillon  &  Vogel,  Qundmt.) 
^^^  2.  Saffron  distilled  over  a  quick  fire,  with  8  pts.  of  saturated  solution 

of  common  salt  and  4  pts.  of  aqueous  potash  of  sp.  gr.  1  '24,  yields 

9-4  p,  c.  of  oil.     (Henry.) 

PropcHies.     Yellow,  mobile,  heavier  than  water  (Henry,  Bouillon  &. 

Vogel),  lighter  than  water  (Quadrat).     Smells  like  saflron,  and  has  a 

bnrning,  sharp,   rather  bitter  and  canstio  taste.     (Henry,  Bouillon  & 

Vogel.) 

It  gradually  changes  into  a  solid  mass,  which  makes  its  appearance, 

even  during  the  distillation  of  saflron  with  water  (Bouillon,  Dehne), 

and    sinks   in   water.      (Henry,  Quadrat.)  —  Easily  soluble  in   water, 

(Uonilion.) 


^ 
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APPENDIX   TO  PRIMAUY   NUCLEUS  C»H''. 


83.  Oil  of  Zage. 

Ilisch.     (1811.)     A.  Tr.  20,i,7. 

Hgrbbrdgr.     Repifrl.  34,  13] . 

RocHLEDBR.     Ann.  Pharm.  4i,  4;  abBtr.  Rtpvrt.  79,  310, 

ZnhhER.     Stud,  iiber  deher.  Odt,  Landau,  1890. 

Salveiol,  Salbfiol,  Bntnct  de  laugt. 

Formntwn.     By  bulling  oil  o/  mnslard  with  •qoeoas  sodv     (Hlw 
weU,  Wim.  Akad.  Ber.  5,  189): 

lOC'H'CyS'  +   12NiO  =  4  CH'^O   +   aCH'N^O*   +   lON^CjSP. 

Soaree  atid  Extraction,  In  Salvia  officinali*,  L.  —  Obtvned  b;  di» 
tilling  tbo  fresb  herb  with  water. 

Properties.  Greeniab  to  brownish  yellow  (Zeller) ;  from  young 
plants :  green,  boud  turning  brown  ;  from  old  plaota  in  autuniD  :  yetloV- 
(Cartheuser) ;  distilled  from  oil  8  years  old  at  138°  —  130",  or  from  li 
2  years  old  at  130":  colourless ;  from  the  least  volatile  part  of  »  tn 
years  old  oil,  by  distillatioD  with  water:  pale  yellow.  (Boohleder.) -« 
Sp.  gr.  0-864  {IliacL);  0  86  —  0-92.  (Zeller.)  —  Boils  between  laf 
and  160\  but  not  at  a  constant  temperature.  (Rochleder, )  Smelll 
and  tastes  like  the  plaDt,  when  distilled  from  oil  8  years  old  oil  at  1S8' 
to  130°;  horning  and  campboruua,  from  oil  2  years  old  at  150°;  diswtw* 
ably  like  rum.  — Neutral.     (Zeller.) 


B0'2S  ....     I7'97  ....     78'33  ....     80-61  M-M 

10-91  ....     10-69  ....     10-6*  „..     I0-9S  11-70 

8-84  ,,..     n-34  ,.„     1103  ....      8-41    7-6» 


lao-DO  ...  100-00  ....  100-00  ....  loo-oo loo-oo 

«.  The  lint  tenth,  dUtilled  <t  13&°,  of  a  ■ample  of  cu^-oil  S  jetn  old.  nSxBSlt 
ptr  H  in  the  o<l-bath  betwera  128°  and  130°  till  f  lud  paucd  giwr.  —  t.  Th*  im 
from  S  frara  old  oil,  betveeu  i:(0°  and  140°,  rediicitled  otcf  chloride  of  laUni 
between  06°  ind  105°. —  f.  The  diitilUu  from  2  ^nan  old  oil  belov  160*.  dtMtlM  ri 
150*  ^er  te  OTCT  chloride  of  calciufD-  —  d.  The  product  obtained  lij  diitilllBs  wHh  mur 
- 146*,  the  leaat  volatile  of  ■  2  jean  old  oil,  rectifled  per  t  over  cbbride  rf 

"    ''--"-'     iiiiUrd.  —  8igoKiil  i«a  uiiturr  of  ■e*ef»(oth.rf    I 

da  C"U*0,  «  awl  s  to  Uu  formuk  C ' — 


ctiiAum. 


- 1.  Pttpared  froi 


Dtfcmpotilinu.     \.  Sage-oil  when  exposed  to  the  aii  for  «oki«  tj.... 
dvpobJt*  caiiiphor  (Herberger),  and  becoaiea  alighUy  acid.     (Zellanl^ 

2.  the   S|.«ni8h   oil   when   eva/'orateii,    leaves   ipl.    .-anipUor   (Ptw^ 
Gernian-oil    hegoinea    cesinooa  wiihimt   IcaviDg  oaiapbur.      (IliMk.)- 

3.  With  ii/dvnt,  it  gives  off  yelluwiab  red  mid  i^rey  <rapoui«  williwU. 
fulmination,  and  forms  a  aoft,  extractive  luasa.  (Zeller.)  —  U  fouM  wtlfc 
iodine,  without  losing  its  odour,  a  thick  magma  easily  soluble  iu  tharail 
of  the  oil.  (Uuyol,  J.  Phyi.  5,  230.;  —  4.  With  cold  macTUraUJ  nOfie 
tu'd,  or  with  ucakrr  nitric  acid,  if  warmed,  it  acquires  a  brawn-r«d  ooloiW  ' 
(Rochleder),  reddish  brown  (Zeller),  and  deposits  a  red  resin,  witli  ri'  * 
of  tvniperature  and   brisk  evolution  of  gas.  —  This   rosin   ooowst*  ( 


BAQS-CAUFHOR. 


IP 


ftltered  oil ;  a  yellow  Feain  soluble  with  red  colour  itt  aqueoas  potash ; 
1  nitrate  of  camphor,  which,  nhea  diatilled  with  waLor,  yields  a  vohi- 
oil  having  a  peculiar  odour,  and  a  residaal,  yellowisli  red,  brittle 
1,  - — The  mixture  dro|jped  into /umin^  ntV/'ic  ae/i^,  becomea  heated, 
s  off  carbonic  acid  add  Ditric  oxide,  and  forms  common  camphor.  —- 
Pn  diatilling  the  nitric  acid  solution  of  this  mixture  with  4  pts.  of  water, 
HnmoD  camphor  sablimea.     (Rochleder.)  —  5.  OH  of  vitital  colours  it 
cowuish  red  to  crimson.    (ZelW.)  —  6.  Distilled  with  hydrate  ofpotaA, 
It  yields  volatile  oils,  with  evolution  of  hydrogen  at  la^t,  then  turns  brown, 
ted  leaves  carbonate  of  potash.  —  Sage-oil  two  years  old  distilled  with  a 
~~i&ll  quantity  of  hydrate  of  potash,  yields  —  at  first  without  evolution 
If  gas ; —  a  oolourlesB  oil  smelling  of  oil  of  turpentine  (84'10  C,  1 1 '87  H, 
^3  0),  then  another  oil  (8317  C,  11-26  H,  3'57  0  =  C^HWO"),  %ni 
I  l&st,  with  evolution  of  hydrogen,  an  oil  having  a  strong  burning  odour 
r  tBffi  and  peppermint  (78-87  p-  c.  C,  I  ISO  H,  983  0  =  CH*©') ; 
ige  oil  8  years  old,  distilled  after  digestion  at  a  gentle  heat  with  a  larf^ 
^Bntity  of  hydrate  of  potash,  yields  a  colourless  oil  having  an  empyreu- 
Trtio  odour  (82-65  C,  1252  H,  4-83  0  =  CH^O)  and  leaves  car- 
mate  and   hydrate  of  potash   tinged  with   brown.      (Rochleder)  — 
r  With  hichromalt  o/potdsh  and  mtlphurie  acid,  it  acquires  a  dark  brown 
lonr,  afterwards  becoming  greenish.     (Zeller.)  —  8.  Boiled  with  nitro- 
wnde  of  copper,  it  yields  a  slate-grey  deposit  and  acquires  a  darker 
tenr.     (Heppe,  N.  Hi:  Arch.  89,  57.) 
It  dissolves  in  every  proportion  of  alcohol  of  ep.  gr.  0'85,    (Zeller.) 


84.  Sage-camphor. 

s  substance  was  found  in  sage-oil  which  had  been  kept  for  a  long 
me  in  a  badly-closed  vessel,  and  was  purified  by  pressure  between 
'  ^tly  wanned  filtering  paper.  —  Yellowish  white  mass,  lighter  than 
tor,  melting  at  31— 37^  having  an  odour  like  that  of  tnrpentine- 
inphor  and  slightly  like  that  of  sage-oil,  and  a  persistently  sharp  and 
'tenah  cooling  taste.  Neutral.  —  When  etiongly  heated,  it  swells  up, 
'  _  a  smoke  which  produces  a  scratching  sensation  in  the  throat, 
1  K  Strong  odour  of  turpentine-camphor,  and  yielding  a  slight  enh- 
ute.  -^  When  set  on  fire,  it  hums  with  a  bright  flame,  leaving  shining 
1.  —  With  nilrlc  acid  of  sp.  gr.  1'27,  it  becomes  slightly  heated, 
lyieMs  a  yellow  resin  but  no  oialic  acid.  —  With  oil  of  vitriol  it 
nmea  brown-red  and  ficquires  a  resinous  consistence.  —  With  koC 
td^wAloT^  tcid,  it  fonna  a  resinous  mass.  —  With  caustic  alkalin,  it 
a  yellow-brown  resin.  —  Sage-camphor  dissolves  in  450  pts.  of  cold 
I  300  pts.  of  hot  vmtei- ;  tlie  solution  yields  crystalline  films  when 
rated,  but  does  not  deposit  crystals  un  cooling.  —  It  dissolves  with- 
t-  alteration  in  dilute  su/pkurie  aeidl  —  It  dissolves  in  5  pts.  alcohol  of 

K.  082,  in  all  proportions  of  ether,  easily  in  oil  of  turpentine,  leu 
in  Tock-<Ml,  easily  infixed  oiU.     (Herberger,  liepert,  34,  131.) 


LPPBNDIX  TO  PBraAKT  NUCLEUS  I 


85.  Oil  of  Sweet  Sedge. 

Trommsdorpp.     (1809.)     Ann.  Chlm.  81,  332j  A.  Tr.  18,  2,  122. 
ScHNEDERMAXN.     Ann.  Phaim.  41,  374, 
ZellBR.     Stud,  uber  atArr.  Oele,  Lautlau,  1850. 

KalrmuOl,  E—enee  iTacoFt. 

Source  and  Extraction.  In  the  root^tooks  of  the  sweet  sedge,  Aeorva^ 
ealamui,  L.  —  The  roots  fresh  or  at  loast  not  too  old,  yield  when  com— 
niinnted  and  distilled  with  water,  1  p.  a.  of  oil  (Martins,  Jtepai.  39,  240}^ 
109  p.  c.  (Blejr  Bepert.  4806)  ;  dry  roots  a  year  old  yield  1-36  p.  o.  ; 
fresh,  slightly  dried  roots,  073  p.  o,  (van  Hees,  Fkarm,  Centra "" " 
1847,  380) 

Properties,     Pale  yellow   to   dark  yellow  (TrommBdorff,   MBrtiaa)ij 
lij;ht  brownish  yellow   (Bley);    pale    to    reddisli   yellow  and    browi 

(Zeller.)  According  (o  Schnedcrmann.  tbr  most  volMile  |iortion  of  the  oil  J*  aJmiIcm. 

—  Sp-Rr.  0-899at  25^(Tromm6dorff),  089— 0-94  ( Z  el  ler),  0  950— 0-984. 
(van  Heee.) — Boiling  point  195°  (iftcr  the  most  Toliiile  portioD  h*t  htm 
diitilled  off).  (Schnederniann.  —  Has  a  strong  pungent  odonr,  like  that 
of  the  roots,  and  au  aromatically  bitter,  burning,  slightly  camphoroiu 
taste,     (Tronnnadorff.}  — Neutral.     (Zeller.) 

SchnedermKnn. 
a.  f. 

C    — „ 80-82     79'S3 

H    „ „„.-_. 10-8B     10-28 

O   8-20    1019  I 

lOO-OO     100-00 

a.  dktUled  at  195°:  b,  >t  260°.      It  ii  ■  mkture  of  •ercnl   non-iqwnUe  mi 

the  moit  Tolitile.  containing  IJ  p.  c.  oiygeii,  ii  in  tbn  pure  itate.  mast  prababt;  CH": 
the  lest  Tolslile,  bailing  at  26(1°,  la  a  muture  of  r«iin  and  oil,  the  latter  paialof  rf    ■ 
when  the  miiture  it  heated,  and  the  min  renuining.     (ScbQederniann.J  ^1 

Decompoiitlani.  1.  It  becomes  darkor  in  colour  by  exposnre  tg  tigUTm 
(Trommsdorff.)  —  2.  When  espoaed  to  the  «i>,  it  thickens  and  toroi 
slightly  acid,  bnt  does  not  yield  any  camphor.  (Hasae,  Crell,  Ann. 
1785,  1,  422.)  — 3.  Gently  heated  with  iodine,  it  gives  off  a  mnall 
quantity  of  greyish  yollow  vapours  without  explosion,  and  is  conrerted 
into  a  tongh,  reddish  yellow-brown  mass.  (Zeller.)  —  It  takes  ap  1  M 
pta.  of  biiymine,  and  ncqnires  a  blackish  green  colour.  (Knop,  Okot, 
CmtraJM.  1854,498.)  —  3.  With  nt/i-K  acti/,  it  aninires  a  yollowith  red- 
brown  oolonr,  and  is  converted  into  a  solid  resin  (Ha«se),  orumblinij. 
(Zoller.)  —  With  oil  of  vitriol,  it  resinises.  —  7.  Aleoholie  poiatA  tiinw  it 
reddish  yellow-brown,  —  8.  With  hichronate  of  potiuk  and  $ulpKwie  aeH, 
it  forma  a  dark  brown,  thickisb,  turbid  moss.     (Zeller) 

It  diKKitves  without  turbidity  in  abiolutt  alcohol  and    in 
nloohol  of  Bp.  gr.  085. 


VOLATILE  OIL  07  TAOETES  GLANDULOSA. 


86.  Oil  of  Serpentaria. 

lla  Vir;5lnlan  snake-root,  ArUtolichia  Serpeittavla,  L.  —  It  is  obtained 
^■diotilling  the  comiuinoled  root  witli  water.  —  TLe  root  contains  05 
of  oil,  (Buchhol^.)^ — >Ligbt  brown;  in  single  drops,  brownish 
r.  Lighter  tban  water.  Smells  and  tastes  like  valerian  and  oam- 
(Oraasmann,  Rrpa-t.  35,  463.) 

Wtfttral  Oil  qf  Sj^iraa,  see  Neutral  Oil  of  MeadoK-neeei  (p.  38Z.) 


87.  Oil  of  Squill. 

tBttbfiai.  —  From  SciUta  maritimta,  L.  —  Obtained  by  crashing 
uh  plant  and  distilling  it  with  water.  —  Oreenish  yellow,  viscid  % 
k  dis^recable  and  |)ersistoat  odour,  sharp,  but  not  so  penetrating  as 
|fif  mnstard-oil ;  produces  burns  on  tlio  akin.  —  Soluble  in  alcohol; 
ninlution  irritates  the  skin.  —  Tho  oil  la  different  from  timt  which  is 
\M*i  by  distilling  fennenled  squills  with  water.  (Landercr,  J\^.  ,£r. 
(,  85,  260.) 


88.  Oil  of  Syringa. 

tMaehiei  Jn/miii6t.  —  In    tho    flowers  of    tho    syringa,    PkSaddphut 

~  "  Oronariiit,  L.  —  Tlie  flowprs  lose  thoir  odour  when  dry.  ami,  on  being  dislilUd  with 

rater.  jielJ  an  aqarous  distillate   Laving  rather  a  repalsive  than  a  pleasant  odour,  hut 

_Na|«)ruis  "ftrr  aome  lime  »a  odour  of  roies To   obtain    the  oil,   tho    fresh 

lowers  are  exhunsted  with  ether  iu  a  diaplacementapparatus;  the  npper 

aibori-fti  layer  is  separated  from  the  lower  gummy  watery  liquid;  the 
^^tlicr    is  carefully  distilleil  oiF,  and  the  residue  is  oullectod  In  a  basin  and 

filtoreil  when  cold.     There  then  remains  on  tho  filler  a  yellow  buttery 

.nn*s>  which  loses  its  odour  by  washing  with  cold  alcohol ;  and  a  watery 
iTliqold  smelling  strongly  of  the  flowers  runs  ofl'.  The  latter  ia  shaken  np 
i^Witb  cllior,  and  the  etber  la  removed,  shaken  up  with  chloride  of  calcium, 
—  And  left  to  evaporate.  —  Golden-yellow  oil,  having  an  intoxicating  odour 

in  the  mass,  fragrant  in  the  dilute  state.     (Buchner,  ^.  Br.  Arch.  8170.) 


■Oil  qf  Syringa  ; 


:«  Oil  0/ Lilac,  f.  377. 


9-  Volatile  Oil  of  Tagetes  glandulosa. 

strongly   anthelmintic.    (Fr.  Eiseubeck,  J}r.   Arch. 
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«i.  «0;  Ann.  Pkoi 
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->^-c::J.  1?53,  31S. 


~  -^HiLlz^  i.:i:t£r  lie  fresh  or  the  di 


^=^    "=^  rfi— **.    r"':-j»i>ir    from 
•^'^    ^1    lACT  <*::.  vields  jellowr 
-=   j-!«!i   x*J-        >r-.  £r:y  )     Sp.  p.  0-9 

•fcef  burning  and  hia 


_-         J-  Ti     ..    J    ^-a*.-:^   criT.iif.  "3-*.Tciirr  viscid  tnd  bnv 

-"^--     '-  —      i:^^."  -wira  i=.i  acid  at  ibe  n 
-^    -----  >■      ^niLir  r^if  ::  t^spenture  orfow 

** — ^-  *~^  "'  ^*^*'^-=^  j-rJ:^  ccloar  and  beeoK 
■-'  '  "^'-  -  *  ^•Jr'iax*:*  r?-:.i:?a  vellow.  (ZfDer. 
—5    -.i.-"«iirt    -  ; ■.-:*i,  II  j:«,  .-'7  r.r*  rlltr^^,»j 


-■  .^  ir*  ;.". 


=1  O-I  :;  Tii. 


1.- 


^:       .,  ^:  '  _"  •-::•;.-  i      Tt  -fx  :!:<  ir-fd  leaver  of  varioQc  *jwfiei'? 
r'    -  —'..   A    ii::!-"'-':  rT-TTirr     :'  t'?^  i^?  -iijiv^t*?.!  f.>r  48  h-ur*  ^^^ 
'r    :   -LrT     T^-  -i'.'^rT  .?  '-7=  7«  iT-ii  •. 5.  acj  distillot!  till  onir?  * 
■  -r  .  :':     :-T  ^e-  :i:-  .-  -.xe;  t.-^  J  ci.  vater ;  the  mixture  isd:*t:!.pi 
:     ..-•.  -■?--.  :-   ii-r  ?sj:  i-  j.:1  :  :-t  "ryr*'  ^"-^^'ai  lavcr  of  ilie  *ii*iil '»'•'' ' 
-  '  iArc'-  :>.r.   :>.■?  !:'»'Tr  i:: :  ?>.ik"r-  r.p  wiih  chloride  of  calcium  ;  »i^ 
•       -  :l-rr     ir'^iztei  :hr7»:f.-  r-  :*  !•?::    to  evaporate  — Chinese  Uy^- 
:'.  .'  0  "J*  p    c.   C  SfcO  Ob  »  p    c.  Java  Hyson  O'OS  p.  ivofo.  - 
J    0  e   r-irt    :'  I'-i  :*  'i:*::!^*:-:  w:::i   1   pt.  of  cuniir.nn   i^alt  and  »j  ]•?•   ■ 
v.-.v-r.  !*•:•   rr.iicv  •::.-:  ii'^i^o.  w  I- ioL  In*  an   inioxicatin:*  gfnol! '*f  N-^  ' 
.■s.'-.fcii- :.    ■•'■  ^.-^'  '•■■.'>r  :  !!.•:■  eiheri'.il   sMwiion  which  tl«alsi»n  tbo  l^* 
wh'fj  i*  :*!  at  r--t  i*  dehv.lnito«i  with  cliluriile  of  caiciuiu  and  di?iiilfd  ^-^  ■ 
TOiall  rf.-.-^i«iu*.*,  anii  theeilior  is  Jolt  to  evaporate  ssp<iiitancouslytliorefrvn — 

Ml  oil  i*  oouined  bj  rep»*:itffj;r  di>t:ll.ni|;  the  natcry  distiliatr  oirr  o«ir.fnt>ii  ••it.-Ta 
^Jtd  with  dilate  Vu\pYi\u\c  add,  \\eld«  a  dutillate  baring  a  faint  oduur,  btt  w  dd 
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^Propfrtia-  Lemon-yollow  ;  liglifer  than  water;  solidifies  easily  when 
M  (because  it  contains  oaniphor  in  solution)  ;  amells  strongly  of  tea,  and 
<  intoxicating  tliat  it  acta  like  a  narootio  ;  tastes  of  tea,  but  not  astrin- 
int.  —  The  oil  prepared  by  the  second  method  reeinises  quioldy  wlieu 
[posed  to  the  air. 


92.  Oil  of  Wild  Thyme. 

BRBEROF-n.     (1830.)     Jiepert.3i,il. 
KLLER.     Slwt.  ilher.  iither.  OiU,  Landaa,  1850. 

Source  nnd  Exfradion.  In  wild  thyme,  Thyntiu  Serphyllum,  L.  — 
Ittained  by  distilling  the  herb  with  water.  — The  aqueoua  diBtillaie  from  ntd 
Hr  coiiliina  ncelic  acid  bi  -ell  us  oil.  (Trommsdorir,  N.  IV.  25.  2,  H9.)—  Tho 
eld  of  oil  amoants  0'08  to  009  p.  o, 

Pi-opfHiu.  Gold-yellow  (Herberger);  wine-yellow  to  brown.  (Zeller.) 
I.  gt.  089  to  0-91.  (Zeller.)  Has  .in  ameable  odour  of  lemons  and 
yme,  and  an  aromatic  bitter  lasto.     (Herberger.) 

Dfcoinpotitions.  I,  It  is  not  decomposed  by  iodine  in  the  cold,  but 
|ien  heated  with  it  to  75^,  forms,  without  violent  explosion,  a  mixture 
liiob  gives  off  iodine- vapours,  takes  lire,  and  after  the  combustion  leaves 
Teaiu.  (Herberger.)  It  quickly  evolves  yellowish  ted  vapours  witli 
line, — especially  the  oil  obtained  from  the  dried  herb, ^thicken in;;  at 
e  same  linio  and  acquiring  a  reddish  yellow-brown  colour.     (Zeller.) 

■  2.   With   niirit:  acid,  it  acquires  a  dark  yellow-brown  colour,  gives  iilF 

■  when  heated,  and  leaves  a  soft  resin.    (Zeller.)    Nitric  acid  of  sp.  gr. 
96  does  not  act  upon  the  oil  at  225",  but  when  the  mixtnre  is  heated 

the  boiling  point,  it  explodes,  gives  off  nitrous  acid,  and  leaves  &  resin- 
lerherger. )  —  3.  With  oil  of  vitriol,  it  acquires  a  dark  brown-red  colour 
kI  the  thickness  of  a  balsam.  (Zeller.)  —  4.  Strong  hydrodiloric  acid 
tee  not  act  u]ion  the  oil  below  ~5° ;  but  at  that  temperature,  it  producer 
ittllition,  the  mixture  becoming  viscid  on  cooling,  and  appearing  to  hs 
Exed  with  blackish  green  oil-drops.  (Herberger.)  —  5.  With  bickrunuile 
'  potaih  and  sulphuric  add,  it  assumes  a  greenish  brown-yellow  colour- 
^ller.) 
Combinntions.      The    oil    dissolves  iu  all    proportions  in  alcohol  of 

tes.  (Herberger,  Zellur.) 
0  root  of  a  grass  wliicli  prnws  in  Indi.t,  —  Tlio  grass  is  cut  up 
illed  with  water;  the  ojl  which  passes  over  is  collected;  the 
rater  which  goes  over  towards  tho  end  of  the  distillation  is 
[imoetcd  with  ether,  and  the  ether  is  loft  to  evapor»t6  spontaneously 
inn  the  aolntion.  —  The  more  volatile  portion  of  the  oil  is  yellowish, 
jim^srcnt,  lighter  than  water;  the  Iwa  volatile  is  turbid, viscid, \\<».")\« 


63.  Oil  of  Vitiveria. 


40i  JLPP£2CDIX  10  PIDIAIT  XCCLXUS  C*H*. 


xkaa  viser.  aai  ttid:s  ta  tLe  neaTcr.  This  latter  is  iiiobdblj  %  mithm 
c£  :'l  %afi  ran ;  ca  trs^sinz  xhe  ml  with  sqncoos  soda,  the  renB  onitci 
v:ii»  zjiji  indi^  aad  sear  be  sep ozated  from  the  solotion  bj  sapamtnnkiM 
wiii  zhn  ac>i.     <.C^  1533,  J.  FioFm.  19,  48  ;  Ann.  Fkarm.  7,  83.) 


94.  Oil  of  Kne-leaved  Waterdrop. 

Iz  lii  a?*l*  ::  PLfTrsin'rw  'jpca^iciisi,  Z.  —  They  are  braised  ui 
i  sclL*:  wr^  ^iz*7.  ir.^.iirr.  according  to  Remler,  0-8  p.  c.  of  oil.  Thi 
T  L=i  iiis^^^cii  wizz.  1 1^  CLTCCsaie  of  potash,  i  pt.  lime,  and  6  pts.  wilcr, 
T-.rfl  15  a  z^lkj.  iT"--:ciajiL  aq^eoos  distillate  hariog  a  strong  taite  vai 
szi-iL:  ■:■!  ili  iirtill^«  iLer?  £osu  about  0*67  p.  c.  of  oiL  (Frick- 
Lr^r/  — Fil*  ttsIL-t.  li^Mr  iban  vmter  (P£iff)  ;  riscid,  heariertki 
«a:<!r  •Kaj^As.'iT  /.  ri&*«.  ^.  45o>;  when  obtained  by  Hia^SlHi^  tk 
j«K*i  w-.ii  rcca^  h  U  brcwcLsh  yellow,  Tiseid,  of  sp.  gr.  0'8526  st  It- 
(Fridiiz^r.  Eai  a  p<sftra:i^g  odour  and  a  persistent  aromatie  tail^ 
Lkf  i^:  :-'  ii«  see-l      Pf&f.  Frlckliixi^r.)     NeatraL     It  does  not  eicrt 


arr  =.l^^:;:c  an:-:c  ca  I'-^ali  unless  administered  in  rather  large  qm- 


kli=j?r.  Bfz^rt,  ^n  I.)  —  It  fnlminates  with  iodme^  giri^ 
<*^rs  a=i  I-earir^  a  brlitle  resin.     With  fuming  nitric  sc4 


i\  becines  c&rk  rr:w=«  tl^fs  ec-losriess  and  tenacions. 


95.  Cil  of  Water  Horehonnd. 

■r:<!i  l^rr  ::  »-i:£r  fc:rel::iri  L\rpuf  Europ^etOy  L.,  wbewe 
::  :>  v-:i.~;--  :t  £:?-!  i:!:z  w  :1  -iter.  —  Green.  Luttorv  oil,  wlwfc 
*r:;' 5  '.  ii  :!:*  iliz:  az-  Lis  a  slarp   ti£:e.     v^eiger,    1823,  ^<pfft 

1  *    ■* 
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Second   Appendix. 
Feiment  Oils. 

Th;f*5^  ar^  ▼.•Ia::>  :*.Ij^  rrr-izw-i  by  liio  fermentation  of  rariooj  phnts. 
ttol  or  jTiralv  vvrr*:r5*i  x*i»?v:r.  iri  e:s^ni!aHy  dilferent  from  tbe  oils 
which  ir^'  f\;::fcft':cvl  :r.  :r  w- fers: fr:e*i  plarw  by  distillation  with  wiitr. 
Ac»^t\'.-'j:  '-'  Ixv'ktr  .V.  5-  A^:.\.  55.  161'.  ihey  were  known  to  ti« 
aK*'.*o*.r.>:.s  ir..;  :v  :i  ;-=  d«\r=a:ec  :%.\>'%tfncet.  Tbe  number  of  iktn 
krv«".^  t'^  c'\^>:  Vi>  -.rvTViAsi.  s:-*^  Buchner  {Kfjtrt.  53,  299)  « 
IS.»\  t^">-  i^y»*r*:^  ar  c*.  <i  ik:s  ra:ur>?  from  tbe  fermented  fc"* 
o i  y  ,i  ■  *  **•»* '  I  V'l  :js%>  '^xn  Ff-^,  t  r  c:*: :  1  !a; ion .  —  Ferment-oib  are  frf 
the  uuv't  ivm  luuch  s:<^  kI.VI^  in  water  than  ordinary  rohuiie wi** 
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—  According  to  Benclius  {Jalii-esher.  27,  541),  they  are  perhajis  peculiar 
alcohols,  rektcil  to  fusel-oil,  and  fonaiDj;  ootDpound  others  with  salt- 
radicals  and  acids. 

1,  Ftiiaent-oU  of  Chai-ophyllum  iylveitre. — T!ie  flowering  plant  is 
left  to  ferment  in  water ;  tbe  liquid  distilled  when  the  fermentation 
ia  ended ;  the  distillate  mixed  with  common  ealt,  and  shaken  up 
Willi  ctber  ;  and  tlio  ether  removed  from  the  aqueous  eolutiim  and 
left  to  evapornte  :  the  ferment-oil  dissolved  in  it  id  then  left  behind. 
—  Brown,  ligliier  than  water,  with  a  strong  and  peculiar  pun(,'eut 
odotir,  and  an  aromatio  laste,  not  bitter,  but  slightly  scratchinK. — 
Evaporates  quickly  even  at  18°;  burns  when  e<^  on  fire,  with  a  cloar, 
Inminoua  flame,  ditfu sing  a  vapour  which  eicitea  coughing.  —  Chlorine- 
uater  converts  it  into  yetluw  flocks  retaining  the  odonr  of  the  oil.  It 
dissolves  io<line.  It  is  decomposed  with  violence  by  nitric  acid.  By 
oil  of  vitriol  it  is  coloured  brown,  without  losing  its  odour  ;  the  aolutiou 
is  rendered  milky  by  water.  It  forms  an  emulsion  with  ngucous  ammonia, 
dissolves  sparingly  in  teattr,  easily  in  alcohol,  ether,  and  oUa,  both  fixed 
and  volatile.     It  dissolves  resin.     (Bley,  N.  Br.  Arch.  45,  50.) 

2.  Ffrment-oil  of  Chelidonitini  rnnju/,  L. —  Obtained  from  the  roots,  in 
lli«  same  manner  as  the  ferment-oil  of  CJuvropki/Uum  tj/lvatre.  —  Lighter 
tlian  water ;  has  an  agreeable  odour  liko  the  bouquet  of  wine,  and  a  per- 
BistoDt  biting  taato.  It  is  not  very  vol  utile.  —  With  iodine  it  forms  a 
violet  solution.  With  wifn'c  acid  it  evolves  nitrous  gas,  and  with  oil  of 
vitriol  it  forms  a  slightly  coloured  solution,  which  is  scarcely  clouded  by 
■Water.  —  It  dissolves  sparingly  in  water,  readily  in  alcohol,  ether,  and  oils, 
hoth  fired  and  volatUe.     (Bley,  N^.  Br.  Arch.  48,  156.) 

3.  Fei-menl-oU  of  Conium  maculatum.  —  Obtained  from  fresh  hemlock 
in  the  same  manner  as  the  ferment-oil  of  Chterophyllum  tyheitre. — 
Colourless  ;  lias  a  peculiar  odour,  not  like  that  of  hemlock,  and  a  sharp 
unming  taste;  it  is  not  poisonous. —  Dissolves  with  fiwility  in  alcohol, 
«her,  and  oiU  both /«■«</  and  volatile.     (Landerer,  ReperU  94,  237.) 

_4.  Ferment-oUof  Eyyihrfea  Cenlaurium,  Pen.  —  The  plant,  after  mace- 
ration in  water  for  1 2  hours,  gives  (>S'  a  perceptible  odour,  which  increases 
ap  tn  60  hours  maceration  and  then  ceases.  (Biichner.)  —  Tbe  aqueous 
distillate  is  pale  yellow,  with  while  turbidity  ;  has  a  persistent  enliven- 
ing, aromatic  odour,  which  ta  not  pleasant  when  close,  and  irritates  the 
eyes  and  nose  ;  its  taste  is  excessively  burning,  like  that  of  creosote,  but 
not  persistent.  It  reddens  litmus,  but  not  permanently  (Biichner,  Af^rC, 
53,  303),  and  when  heated  with  ammonia  and  nitrate  of  silver,  reduces 
the  solution  to  the  metallic  state.  {Biichner.)~To  prepare  tbe  oil, 
ft'esh  herb  is  macerated  in  water  for  18  hours,  tbe  whole  distilled,  the 
odoriferous  distillate  redistilled,  and  tliis  process  continued  ns  long  as 
drops  of  oil  pass  over  with  the  watery  vapour.  —  Thin  groenish  oil, 
having  a  peculiar,  but  not  disagreeable,  odour  :  it  is  not  poisonous. 
(Biichner,  Eepert.  53,  239.) 

S.  Fei-menl-oil  of  Echiumvidgnvf,  L. — The  plant  in  tbe  flowering  state 
is  di)-tilled  with  water  after  maceration  ;  the  distillate  is  shaken  up  with 
ether,  and  mixed  with  common  salt ;  and  the  ether  decanted  therefrom  ia 
liietilled  ofl'.  —  Palo  yellow  oil  lighter  thHn  water,  and  smelling  like  other 
fetmcnt-oils. —  Easily  soluble  in  alcohol  and  in  riAn-.  (Bley,  JV.  Br. 
Arch.  30,  167.) 
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6.  Fermenl-oil  of  Erica  vulgarit.  —  Tlie  fresh  herb  is  diHilW  after 
nuoeratioQ  vith  wuter;  the  distillate  ia  uuhubiit«i)  an<!  reputedly  ili»- 
tilled  after  addition  of  ooiiimon  aalt,  then  shuken  up  with  ether  w  lou 
as  the  ether  acquirea  tiaj  odour  ;  and  the  etber  is  carefully  diatilled  of 
from  the  disaolved  oil.     The  oil  obtained  amounts  to  0.023  [«r  wni. 

—  Greisiliah  yellow,  mobile,  ligbter  than  water,  with  a  pectiliar  odoir, 
and  %  aweetiah,  arnmatio,  bnrning  taste;  reddens  litmiUi.  —  When  ui 
on  fi-Tt,  it  burns  with  a  clear,  blue-edged  flame,  withoiil  leaving  m_t 
residue.  —  It  is  noi  deodorised  by  cMnr'mt-rmUr.  —  U  dissolve*  (oJin- 
wiihont  detonation.  —  With /i/mmsf  niVrie  add,  it  froths  up,  and  lb 
solution  mixed  with  water  depoeita  resinous  flnkea.  — ■  With  ai  «/ 
vitri/it,  it  becomes  darker,  wtthont  losing  its  odouh  {Blojr,  iV.  Br.  Arth. 
21,  302.) 

7.  Fermenl-oit  t/  TmtUago  farfara,  L.  —  The  fresh  Wuiacd  herb  a 
macerated  in  water  for  10  ot*  12  days,  during  which  it  turni  lizHl 
ercen  and  acquires  the  ododr  uf  pickled  girkina  ;  the  whole  i»  tuu 
distiUed ;  the  distillate,  wh!di  lina  a  rinouB  odour,  is  eatamted  villi 
eonimoa  salt  and  redistilled  ;  this  eevoiid  difitillate  is  shaken  up  «i(l> 
n.  large  quantity  of  ether ;  and  the  ether  is  taken  off  and  evaponlol, 
the  dissolved  oil  then  remaining  behind.  —  Yellowish,  ligbter  tliM 
water,  very  volatile,  wiUi  a.  peuuliar,  strongly  aromatic,  penrtnljng 
od'iur,  and  an  aromatio  taste,  neither  burning  nor  cooling.  —  It  ewlf 
lakes  fire,  and  burns  at  fin-t  with  a  whitish,  afterwards  with  a,  rediiitb, 
sooty  flame.  —  It  disaolvrs  iodine  abundantly,  dissolves  in  oil  of  Titnol 
with  yellowish  colour,  witbont  losing  its  odour,  and  turns  brown  whtD 
hi*atea  with  it.  —  With  potasK,  it  forms  a  whitish,  soapy  compound  (Qj- 
Gm.).— It  dissolves  sparingly  in  unter,  readily  in  alcohol  and  rf^f ■ 
(Bley,  BepeH.  62,  *06,  N.  Br.  Arch.  13,  38.) 

8.  Ferment-oil  of  Afarruhium  vulijare,  L.  —  The  comminuted  hw^ 
is  soaked  in  water  and  exposed  to  the  sun,  whereby  it  acquire  u 
offensive  udour  ;  the  liquid  is  then  distilled  ;  the  distillate  satunteJ 
with  common  salt  j  the  flocks  thereby  separated,  are  collcctcil  on  n  fill" 
and  dissolved  in  ether;  and  the  ether  is  left  to  evnponte  slowly.— 
The  distillate  eatumted  wilh  common  salt  yields  when  hinted,  » 
second  aqueous  distillate,  froili  whicb  oil  may  be  extracted  by  agitalimi 
with  etber.  —  Ligbter  than  water ;  has  a  peculiar,  swebt,  etbfivil 
odonr,  and  an  arotnatic,  slightly  biting  taste.  — When  tet  oh  Jlrt,  t' 
burns  with  flame,  without  leaving  charcoal.  It  dissolvoa  in  rfiltC 
nitric  arid,  and  yields  a  bitter  substance  with  sirmig  nitric  acii 
With  tnl  of  vUriol,  it  becomes  heated  and  acqniree  a  peculiar  odour.— 
With  eMorine-wat»r,  it  emits  an  odour  of  roses  and  forms  a,  &Uti  of  nri^J 

—  It  diaselrca  ia  agwout  alkali  and  in  tecOer.     (Bley,  Jf.  Br.  J^H 
10,6?.)  ^H 

0.  Ftitnent-oil  of  AchUUa  MiltefoUum,  L The  fresh  flowkrinK  pl^P 

is  macerated  in  water  and  left  to  ferment ;  the  whole  ts  distiUod,  wHl 
cobobation  ;  the  blue  oil  which  floats  uu  the  distillate  is  remuvad  ;  llii' 
residual  water,  after  addition  of  common  salt,  is  agitated   with  etb«) 

and  the  etber  which  separates  is  left  to  ovapoiule Yellow-browa  j"^ 

having  a  slightly  Aromatic  odour,  and  an  aromaticary  bitmi«b,  i^ 
Bliar|i  tiisle.  It  disanlves  in  ntcohol.  ether,  and  oils,  both  fijtdl 
rolatilo.    (Bley,  i.V.  Jr.  JrcA.  30,  167.) 


nttMBHT-dU.8.  ~ 

JO.  FtrmetU-oil  of  var  tout  specif )  af  Plantago.  —  Obtained  from  plan  t- 
B-leavea  liy  ferment atioa,  distillation,  and  agitation  of  the  distillnte 
with  ether,  io  the  eame  manner  oa  the  ferment-oil  of  Achillea  MUUfo- 
tium.  —  Yellow,  tra.neparcnl  ;  has  an  ethereal  odour  ulightly  resembliDg 
tbat  of  mustard-oil,  and  an  aromatic,  sweet,  burning  taste.  —  Very 
Tolatile.  —  With  fuming  nitric  acid,  it  turns  brown,  with  riao  of  temjiera- 
ture  and  intumescenoe ;  the  solution  first  becomes  greenish  yellow,  Witli 
milky  turbiilily.  iLeu  clear,  smells  like  artiGcial  mnsk,  and  has  il 
dl^ustingly  bitter  t&ete.  —  With  oU  of  vitriol,  it  forma  a.  dark  brown-rod 
mixture,  from  which  water  separates  resinous  flocks  smeUing  of  resin  and 
£erinent-oil. — It  dissolves  iu  alcohol,  ether,  and  oils.  (Bley,  A,  Hj; 
Arch.  40,  130.) 

11.  Fernitnt-oU  of  Querctis  Sobur,  WV^W.  —  Obtained  Irota  fresb 
oak-leaves  by  fennenlation,  distillation,  and  treatment  of  the  distillate 
with  ether,  in  the  same  manner  as  the    ferment-oil  of  Adiillea  MilU- 

Jblivm.  —  Pule  green  ;  sp.  gr.  O'eSS,  has  an  agreeably  enlivening  odour, 
a  sweet,  burning  taste,  and  reddens  lltniua. —  It  is  easily  inflammable, 
and  burns,  with  penetrating  odour,  and  with  a  first  bluish,  then  whitish, 
Iii>n-fuli};inoua  llame.  — With/u/nin^  nitric  acid  it  froths  up  and  becomes 
very  hot,  but  does  not  lose  its  odour.  —  With  oil  of  vitriol,  it  becomes 
hot  and  ftEsames  a  dark  red-brown  colour.  —  It  dissolves  sparingly  in 
mter,  readily  in  nlcohol,  tllter,  and  oUt,  both  fixtd  and  volatile.  (Bley, 
*V.  Br.  Arch.  26,  48.) 

12.  Ferment-oil  of  Salix  penlandra,  L.  —  Obtained  from  fresh  willow- 
loaves  in  the  same  manner  as  the  hfaKn%-a\\<ii  Achillea ^illffoliutn. — 
Yellow,  lighter  than  wdtor;  bos  an  aromatic  odour,  like  that  of  castoreum, 
and  at  the  same  time  like  that  of  willow-leaves  ;  reddens  litmus. — Smells 
strongly  when  hrated,  and  burns,  when  set  on  fire,  with  a  very  smoky 
flame,  leaving  a  small  quantity  of  cbaicoal.  Bissolres  iodiite  abundantly. 
—  Wilh  fuming  nitric  acid,  it  froths  up  and  chickens,  but  does  not  take 
fin,  and  if  water  be  then  added,  deposits  light  yellow,  bitter,  resinous 
flocks.  With  oU  of  vitriol,  it  becomes  slightly  warm,  brown,  and  viscid, 
and  on  subsequent  addition  of  water,  deposits  resinous  flocks  smelling  of 
tbe  ferment-oil.  It  dissolves  sparingly  in  water,  easily  and  iu  all  pro- 
portiuTiB  iu  alcohol,  rther,  volatile  and  fixed  oiU,  and  ereotoU,  (Bley, 
jV.  Sr.  Arch.  40,  129.) 

13.  Ferment-oil  of  Salvia  pratentii,  L. — Dblained  from  tbe  fresh 
lierb,  like  the  ferment-oil  of  AckilUn  Millefolium.  —  Dark  red-brown, 
with  a  repulsive,  ethereal,  sweetish  odour,  and  au  ororaatio  taste. — It 
diaeotves  sparingly  in  water,  easily,  and  in  all  proportions,  in  afeuAo^ 
Hher,  and  oiU,  Uith  fixed  and  volatile.  It  Forms  a  liniment  with  aqiuoui 
amnvmio,  and   is  very  sparingly  dissolved  by  aqueout  potath.      (Bloy, 


'.Br.Arch.  51,  i57. 

14.  Ferment-oil  of  Trifolium /brinuTO,  L.  —  Obtained  like  the 
f»rment-oil  of  Achillea  Millefolium,  from  the  dried  plant,  even  after 
it  has  been  well  boiled  with  water  and  no  longer  has  a  bitter  smell, 
hy  fermentation,  distillation,  saturating  tbe  distillate  with  common 
Bait,  and  shaking  it  up  with  ether, — Pale  yellow,  V^hter  than  water, 
aniells  strongly  aromatic,  like  the  ferment-oil  of  Tusttlaijo  fnrfira; 
ito  taste  is  at  first  burning  and  swoetiah,  afterwards  aromatic.  When 
Mt  on  fire,  it  burns  with  a  bluo,  slightly  fuliginous  flame,  giving  off 


*.«      ?mf%iY  srcizrs  c«h»  :  oxTGsx-!n;cLBU8  c^wHfi. 


Tszcics  wzLA    excite  tonghing,   mnd  le&res  a  smill 
ixi:i~^  if  :=a7o:a^     Ii  ilac-I^es  fpannglj  in  voter,  euilj  in  alcokol 


♦  ^   '»t^«f— ■  .    -.-       -rv** 


^^  i..*^.!,  L.  —  Obtained  Ifke  the  ferment-oil  of 
J^rlCr:  -1' c7--*'Lt7t-  fr:zi  :i*  i^-rerisg  plant,  which,  during  fennenta- 
tjio.  nn-ii.  ir?^  1  -=  :>i^  :!-£*  x  scarp  and  intoxicating  odoor.  Resembltt 
lif  5ir2if!ii-:Il  ::  JTr^.tTi  rx./j.-*.     (3Iev,  .V.  -5r.  J  reft.  30,  167.) 

If-  JV '  TXrf^  J- :  "  ■  -"  r -:  J  f  \  '■  %  •»!.  Z .  —  Fermen ted  v  i ne-leares  xn 
-Ifs^-iri  '^'i  i-r-L-jt:*  L*  c;i:r*:eti  azd  shaken  np  with  ether;  tk 
e'-i'iTi^  siilLz.-:-"!  is  ii«^  H-rf  :  azi  ike  ethereal,  peenliar-snielliBg  dis- 
^li::*  J;  r^-r^ei :  :!-=  ffrrizi-cil  disK*!red  in  it  then  remains  bebiii 
JlL-t  yiL.-r.  l^tcj  liiz.  wa»r ;  has  a  pecnliar  vinous  odour,  like 
▼ii-i-i-.  "•-irs  ai.i  zLir::;iTCt-r,  azi  a  b&raing,  sweetish,  aromatic  ticU. 
I:  rf£i-f=j  'jizzLz*  s^r^ilj  t::  pensanentlv.  It  evaporates  in  the 4«r, 
a  5c;»ir   -'i.-r.     K**:-*!  ^i\h  fvminy  nitric  acid^  it  renniaei 


a  wiiif.  Z2JSL  a  I_^:-re«£-  azi  £i:r:ate!y  a  brown  mixture,  withoit 
j.jsirc  :"15  iiii-LT  I:  i*r::  de-z-Iirised  bv  agitation  with  cA/oruif-aato'. 
"^^^lii  j:  r  f-.-w  r'lCzA. ::  ::r=5  a  clear  mixture,  from  which  the  oil  ifto* 
WTiri*  Kpara:'!^  wi".*  r«»i-^r:'«Ti  colour,  bnt  with  ita  original  odoor.  It 
cias: l-rf^i  ioarJxr' j  :i  srr:^.  w-ilcrt  alteration  in  ktfdrodkloric  and  ocfte 
<».-is.  '^hl  rtliilili  :/  .-r^-:*,  it  forms  a  milky  liquid,  from  which  il 
af:^r«~ir£5  il^ra^a:^s  r^.i'wned ;  with  carlxmaif  of  poiatk^  a  liniacit 
fr.'ci  wl:^  il  ^ic  <eI^l^a:e£  =ra2tered:  with  a^fout  anunoRia^  >^Mfy 
ELixTLTf.  I:  «Ls»:>€s  a:-z=ia£tlv  in  alcakol^  edker,  and  fijtd  aib;  u 
C'M~  : '  Ttrr»r%7i-'^  %zi  :  7  :/  iVn-:x.  it  forms  at  first  a  milkj  solution,  whkb 
a5:ir»:ir£5  Sfors^  clear.     (B.rv.  Htperi.  68,  301.) 

Xz.  ::L  1:5- rtz:  fr:—  :ijk:  ;:i5i  -i escribed,  may  be  obtained  from  wint, 
rj  l-.iT-:^  ::  :-  frr-rr^-.  il?til*.!n^  o5  the  volatile  part  of  the  reniaiDin 
l:^z:£.  azi  *lilv!rj  zt  :ie  re<: :ze  wiih  ether.     (Blev.) 

:" .  Ff"^.^--  '-:■ '  r  .'iMtJj^d  Aff>t.  —  MmloU,  Oil  of  Applet.  —  Prodncei 
ir  v">e"^:*rjL5:5^   a  ii^Baae  of  the  apple,  which  imparts  a  musky  odoir 


tv  ::*:  ^r^r..  I:  •<  c*:aiz«e-i  fr^c^o  the  diseased  apples  bv  distilbtiei 
w::z  w^fcTsT.  Vf'.I-wisz  .jr>?v.  li^rhter  than  water:  boils  at  IW*. 
Suiil*.*  :i  r.-z5k.  :i«:cs  r:z^h  ani  sharp.  Contains  64*15  p.  c,  C,  20<5 
li.  :J^"I,>  0.  iri  O05  N  I:  volatilises  completely  when  heattd^  vi 
Vum<v  wLcz  »:  .z  £n?,  w::i  \  feelle  dame,  diffusing  a  small  qninti^ 
of  ?:!::£?-  CV  "x^  dtc::r. peases  it,  with  elimination  of  hydnichk« 
aci.i.  W::i  dry  h y.' ^:c}^:^i:  acid  p-it^il  forms  a  crystalline  compoanJ 
.Ct;.— Iji'-*.*.'  Sf  TT. «;.:.*.  I:  d:ss<>es  readily  in  alcohoi  and  dMn,  tpJ 
ictpanj  a  n:T:>k-!:ko  i>i«:ur  to  km/^.  (Rossignon,  J,  Fkmm.  27,  155; 
J.  ;  -.  L\fn.  2-^.  ?.-> .:  Axn.  -T-jj/n,  3?,  121,) 


Oxygen-nucUm  C"H"0'.. 

Thymol. 

C»H"0'. 

^E.  Arppe.     (1846.)     Ann.  Fhai-m.  58,  42;  aXtsU.  Ben.  Jahresher.  27, 

X.  Ann.  Chim.  Phyt.  20,  174;  Ann.  Fharvu  64,  374;  Compt. 
Erend.  24,  390. 

VliALLEMAND.  Compt.  rmd.  37,  498;  J.  pr.  Chem.  60,  431;  P/taitn. 
WCentralbl.  1853,  754. —  Compt.  rend.  3S,  1022;  J.  pr.  Chem.  62,  205; 
wJ^karm.  Centr.  1854,  513.     Report,  by  Diiuias  &  Bussy,  Comjit.  ren-l. 

"JB,  723.  —  Compt.  rend,  43,  375.    Report,  43,  459.  —  Abstract  of  tlio 
jreceding   Memoirs;    Ann.   Pharm.    101,    122. -- Fully,   and   with 

StncQdationB,  N.  Ann.    Clum.  Fhyt.   40,   148;  abstr.  .ftnn.  Phann. 
fl02,  119. 

WHOiTBB.     Ann.  Pharm,.  93,  269;  08,  307. 

Hatnbs.     Chem.  Soc.  Qu.  J.  8,  289;  J.  pr.  Chem.  68,  430;  Ckfm. 
WCentralbl.  1650,503. 

I  Tkymian-eampher.     AJKskaphul  oX  tbe  Hindooi.  —  Pint  obsened  by  Neamana 
>>a  midica,  21,  29,2),  Brown  &  Forcks  {N.  Br.  Arch.  \7.  178),  invcBtisiited  by 

i  »nd  LKllemind.  The  iteBropfme  of  mon»rda-oil  eiarnined  by  Arppe.  wai 
Kcognised  by  Gerbirdt,  {Tmiie,  3,  GIO)  tad  by  Strnhouie,  ■■  identicsl  with  Ihymol. 
The  (psrily  differing)  slatenienU  of  SWnliouse  relnLe  to  tbe  camphor  or  aturoplenc  of 
Ptychotia-oil,  wbich  hai  not  yet  been  completely  proved  Co  be  idenljcal  with  tbynol, 
and  hu  been  twice  inveiligoCed  hy  Stenhoiue,  with  varying  reralti. 

Source.  In  oil  of  ihynie.  —  lu  tLo  voliitile  oil  of  Monarda ptinelaia 
(Arppe).  In  the  volatile  oil  obtained  from  the  seed  of  PtychotU 
j^jouKin  (or  Ajwun),  an  ^E.ist  Indian  anibclliferona  plant.  (StenlioUEe, 
H&Jnes.) 

Formation.  By  the  oxidation  of  tliyniene  or  oyuiene.  A  mixture  of 
thymene  and  cyniene  through  wliicli  1500  litres  of  dry  air  were  passed 
for  four  months,  became  vincid  and  dark  red,  and  yielded  to  caustic  alk&ti 
a  large  quantity  of  thymol.     (Lallemand.) 

Preparation,  a.  Of  rrvde  OH  of  Thyme.  —  Bruised  thyme  is  distilled 
with  water  in  a  large  still.  —  1  lb.  of  the  dry  herb  yirldi  on  Oie  aierni^e  38  grains ; 
lib.  of  tbe  freih  herb,  457  graini.  (Zeller,  N.  Jahrb.  P/iartn.  2,  78.)  —  By 
TCjieBledly  dietilling  (he  seeds  of  Plycheiu  Ajowon  with  water,  a  lolatile  oil  it  obtained 
UDOunting  to  li  or  G  p.  c.  of  the  seeds,  hiving  ■  light  bronn  colour,  an  agreeable 
■Tomalic  odour,  and  :p.  gr.  >•  0'BU6  at  12°.     (StenLouBe.) 

b.  Preparation  of  Thymol.  —  Oil  of  thyme  is  subjected  to  frac- 
tional distillation,  nbereupon  it  begins  to  boil  at  150°,  and  if  the 
boiling  point  be  raised  qnickly  to  11'°,  then  slowly  to  180°,  thy- 
mtne  and  cyniene  pass  over  together.  While  the  tempci  nture  of 
the  liquid  rises  quickly  from  180^  to  230°,  a  mixture  of  tbymene 
and  thymol  passes  over;  then  between  230"  and  235°,  thymol,  which 
must  be  eoUccted  apart.  (Dovcrj.)  By  this  process,  only  an  innjerfcct, 
ivparation  uf  the  two  constituents  is  effected,  the  distillate  obtaiiied 
bdow  225%  still  contutning  a  considerable   quantity  of  thymol ;   this 


Xir  »<  le-,  MMp  k  to  da  •Ai^'^  |Mal  br  mtuioo  or  b]r  iM 
B  »  m^mik  ■BMi^  aii  «n«A^  It  <NH  UjBflno  or  mm  al 

-         -  ■  »(p.lULU 

■  of  ttobtir 


Hm,  A^Jam  toUw,  prabibfy  lidoagnt;  to 
(Ai*M.>    A«^  n°  3V  aad  ST"  M;  vttli 
I  tifm  «f  tbe  talki.    (Anpe.)    HUler,  in  Si 
.  nmrm.   ft,  am),  iaimiuM  the  i'  long  otmU 
As  «hfiifw  [iii^liii  srsleaL.    In  %  Utcr  Mamoir 
{jimm.  ftmrm.  M,  SlO.t,  tw*  ciTnalliM  fonae  of  tbvml 
1  hj  Wlkt.    Tnm  tiw  em4«  oil,  thviDor  trp 
■hi  Jul  mtML     (Pig.  1*3-)     BhombohednHia,  lai 
_  ■  milwii  if  fcr  e-&As.     Moreorer  the  middle  ed{S 
•ir«s  I* :  i',  r' :  A,  Ac,  are  traorated  by  »  six-uded  , 
(fia^i^  lis).     TW  &iH(eu>i  (  are  rei;  narrov,  «  :  j  =  M(f;  r 
=  iao*  JT;  r;r=«r2a';  r:a  =  139°  ir.     From  alouhol  il 
TilliiM  m  Immb  fciliafJM  to  the  oblique  prUnntic  eystom.    Thin  rt 
tsUa  (iiMfhal  Eke  Fig,  113),  hariog  their  edges  bovdlcd  ij  ' 
■meillj  iwfiwul  tmeet  a  and  i,  and  ihfir  acute  eaiumiu  bertlW 
tW  aaofaallj  tn^Bcd  bcM  t  *od/;  the  foar-edged  gummiU  of  A  wi 
TO  jtplauJ  iy  a  pair  »t  M-beee ;  — /.  i,  n  &r«  faezkTd-faeea ;  ■  bb4  ' 
poelenor  aagite'pair  ;  f,  a  pn«t^or  ol>li(|a«  terminal  Etee;  A  u4  ' 
tMDwlpair;  ■:  t  =  fO-;  I  :  f=^6'37';  /^ :  m  =  90" ;  (  t/sIJT' 
«:  t=  IIS^  .14  ;  4  ;  r'=  130°  39' ;  A  :  m  =  139°  21' ;  A  :  isBI'1 
M  :  i=I30'42'i  n:i=  130"  38';  (:  A=  IIS'  -19' ;  »  :  t  =  131'  < 
»  :  *  =  98'  *2.     In  the  crritaU  aHNinted  from  the  oil.  Ihe  dirertii* 
eleange  are  parallel  to  tlie'  rbomWhedial  fa«-B  r,  and  tliereforB  taun 
oee  another  at  aoglee  of  Hi"  32';  the  erratiilR  »e|)Arat«d  fiva  alnJ 
clMve  para)lel  to  t  and  A  ;  bnt  as  the  angles  i  i  A  and  t :  h  wr  mm 
equal  lo  the  former  angles,  Killer  h  of  opinion  thai  the  two  kia* 
crystals  may,  tu  all  es^ntial  points,  be  referred  to  the  same  form. 

Thymol  in  the  solid  etate  is  somewlijit  hwivier  than  walvrj  la  tl 

liquid  state  lighter.     (Lalleraand.)     Sp,  gr.  0  932  nt  856'  lH»ii>«V 

the   solid   tliyn.ol,    I02S5    (StontiouseJ.     It   inelta   al  W  (Uiimu 

Sleuhouae).  at  48"  (Arppe),  at  52  r  (Haines),  forming  a  ci.loartMe 

'linh  may  remain  liquid  for  a  long  time  at  ordinary  icmpciatarM.*! 

!idilio8  when  a.  crvelal  of  thymol  is  thrown  into  It  (Lallomand)  nr  efci 

is   cooled  or  sli'nkon    (Slcuhoase),   the   ItMnpcniluTt)    then   rttmi^ 

iionary  at  44°.      After  liritigmrlled,  it  mliJifi't  «  38' i  bat  (T  it  b*  Wm' a^ 
bt  •buve  its  mt\l\\'z  ^myA,  vVie  5nMWi\»i  V^iat  W"'  «>  Vtmt  aAcr  fciaH^  >•  "* 
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nV,  140°,  and  170°,  eolUilicatioa  takes  place  U  31°,  3T.  31}°,  and  31°,  Ihe  tem- 
penrture  uE  IbE  thjmol  risiog  it  the  hidb  time  to  38",  37".  351°,  and  So'.  (Ar|)pe.) 
It  Bilidiliei  after  distilUtkin  pfr  te  (Arppe),  or  tfltt  the  decompoiitjoii  of  its  potasli- 
eolutioo  by  hjidrocliloric  acid  (I.BlleniBnd),  Immediate);  on  couliag.  It  appear*  In 
▼olatilUe  at  ordinary  temperatorea.  (Miller.)  Thytnol  buiU  at  220"  (Arppe),  nt 
2S2°  (Stenhouse),  at  230°  (Doveri,  LaUemaml).  It  doea  not  deflect  the 
pbne  of  polartaed  tight.  (Lallemand.)  Stnells  like  thvme  (Arppi', 
Hnines).  baa  a  sironi;  peculiar  odour  {Stenliouse),  faint,  aiflerent  fruiii 
that  of  tLyme-oil  (LatlBmand).  lis  taste  ia  sharp  aud  burning  (Arppe), 
pangont  aud  aromatia  (Lalloniaud).  Keutral  to  vegetable  colours. 
(Lallemaud,  Stenboutw.)  It  baa  an  acid  reaction.  (DoveriJ.  Vapour- 
donsity  at  273=  =  5-53  {Doveiij,  5'42  (Lalleraand). 

Arppe.         Doverl.     Lallettiand. 
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>  Atppe  examined  thymol  rrom  olt  of  tnonarda.  Dtiveri  snd  Lalteniand,  that  froin 
if  Ibfmeae;  Stenhauie  snd  Hainea  that  from  the  oil  of  Ftychotii  Ajowan.  Slrn- 
N)  fQrmerlf  examined  oryntala  (rum  l^ychotis-oiJ ,  nliich  contained  69-17  p.  r.  C. 
lO-Sl  H  (C^'H^O'"  -  6y-Sl  C  and  8  9a  H.  Staiko«,c).  and  formed  a  peeuliur 
Iktxiand  wilb  chlorine  (p.  44!) ;  but  he  afterwards  regarded  these  cr^Btitla  as  ideii. 
■  h  thrmol  from  Plycholii. 
meric  with  cumin  ic  alcoliul,  csrro!,  and  carTScrol. 

,   Deeompoeiiirmi.     I.    Thymol  is  aoinewliat   altered  by  repeated  dia- 
uUon,  the  li<]uid  which  pueaee  over  oontaining  Icsa  uarbuu.     (Stcn- 

tise.)    It  deeompoaes  when  healed  cousiderably  above  its  boiling  point,  and  uonic- 

totij  the  deiermtnatiun  of  its  vapour -dtnaitir  comes  out  too  blgh.  —  2.    WLcn 

hted  with  ajthydroiu  photphune  aciJ,  It  becomes  bol,  asaumcB  a  wluo- 

I  colour,  and  fomia  a  ayrup    which  yielda  oil    by  diatilliition.     On 

fclifyine  the  diatllUte  onco  or  twice  over  anhydrous  phosphoric  acid, 

1  with  water,  a  light,  cojourlces,  mobile  oil  ia  obtained,  which  boils  at 

~,  conlaina  81  1  p.  c.  C  and  1015  11  (whence  Doveri  lieducea  the 

mala  C»'H"0,  rpquiring  845  C  aud  U  8  H),  and,  aftor  being  again 

Mtedly   rectified   over  anhydrous  phoapborio  acid,  Gnally  yielda  a 

rrfrocarboa  which  boilti  at  180^  contains  tid'2  p.  o.  C  aud  10-0  H,  and 

[therefore  perhaps  CH'*,  this  formula  requiring  00-3  C  and  0-7  H. 

eri.)     By  the  action  of  aahvdroaa  phosphoric  acid,  thymol  ia  oon- 

d  into  a  green  subatauce,  niiich  (iiaaulvcs  in  alcohol,  afad  ia  precipi- 

d  from  the  solution  by  water  aa  a  thick,  dark  green,  &cid  liquid,  but 

tDDot  be  crystalliaed   either  ainne  or   in  combination   with    potaah. 

{Stenhouae.)  —  3.  By  oil  nf  vitriol,  ut  50" — (iO°.  it  ia  converted  into 

eulphothymic  acid  ;  heated  with  extesa  of  oil  of  vitriol  to  240%  it  yields 

ntlphoiirneonk  aeid,     (Lallemaud.) — -4.    Chlorine  in  diffused  daylight 

—acts  with  great  violence  on   thymol,   with   rise  of  t^ni^n.t&'ra,  w^^ 
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climiDation  of  b^drochlono  acid  gas,  the  thymol  remaining  1i<]iiid  an!'' 
assuming  a  wine-red  colour  at  the  beginning  of  tlie  action.  If  too  grcal' 
beat  be  avoided,  the  product  consists  of  tercblorotfaymol  (vMch,  when 
the  quantity  of  chlorine  absorbed  amounts  t«  |  the  weight  or  the  thym^ 
Goniecimes  separates  in  needles)  j  then,  if  the  passage  of  tbe  chlorine  M 
continued  in  bright  daylight,  a  very  visoid  oil  is  formed  from  whiek 
quint ichlorthymol  gradually  crystallises.      (Lnllcmand.')      ThTmol  Irtm', 

]  lycholii-oll  Bbwirb*  chlorine  qQicfcly,  bcfomHi  hot,  iiirl  formi  a  pcculior  chlc.rii>«. 
cnnijHjuiiil  (p.  H2),  tben.  whea  more  clilanne  »  pvtcd  Ihrongb  it,  an  uncrytUUiubit ' 
min.  (SUubuaau.)  Oil  of  thyme,  distilled  with  S  pta.  chloride  of  lime  ant, 
S4  pts.  water,  yields  chloroform.  {Chautard,  Compl.  rend.  34,  4H9f. 
J.  pr.  Chem.  56,  238.) —  5.  Bromine,  in  sunshine,  converts  thymol  inte 
white,  solid,  earthy  quiutibrom thymol,  which  melts  at  a  stronger  be»t, 
cleconiposiug  at  the  same  time  and  giving  off  hydrobromic  acid,  and  may 
be  crystallised    from   ether.     (Lalleniand.)      Oa  thjiuol  from  ptrdiotiadiil 

liromitie    scU    quick);,    forming    ma     uncryitnilinble     eubilance.        (5lenhou».>  — 

6.  Xhymol  is  not  altered  by  hydrodiloric  acid.  (Slenbouse.)  Wben 
bydrochloric  acid  gas  is  passed  over  thymol,  it  quickly  assumes  a  brown 
nnd,  after  removal  of  the  excess  of  hydrochloric  acid,  a  purple-brown 
colour,  but  does  not  increase  in  weight  by  more  than  2  to  3  p.  c.  even 
when  bested  ;  on  distilling  the  product,  unaltered  thymol  is  first  obtained' 
then  a  red  suhstunce.  Tlir  litter  turni  blue  wlien  Insced  vith  alkalis 
green  wben  heated  thereirith,  ond  reooven  its  red  colour  by  npoBure  to  I 
iliBBol*ei  nith  blue  colour  in  bgrfta-water,  and  majr  be  prrcipitacicl  rrom  thii  *oh 
\ij  carbonic  add,  together  with  corboaate  of  baryta,  then  utncteil  from  the  prpcipiw* 
by  alcohol,  niid  remnins,  after  tbe  evajiorBtion  of  tbe  nlcabal,  as  so  aoiotpboiu,  iJirli 
%iulet,  chlorinated  mnta,  which  dibt  he  distilled  and  ronni  red  Tapouri  wben  hnXti. 

(Arppe.)  —  7.  Thymol  is  violently  attacked  by  uilric  acid,  giving  off 
nitrous  and  carbonio  acid  gases,   and   forming  a  soft,   brown-yello*^ 
ofTonsive-Bmolling  resin  (Doveri),  and  a  Jurgc  quantity  of  oxalic  m'" 
(Lallemand.)     Nitric  acid  slowly  dissolves  thymol,  and  forms  a  peculi 
colourless,  crystal li sable  acid,  which  dues  not  form  chloropicrin  wl 
heated   with   chloride  of  lime.      (Stenhouse.)      Reapeding  lh«  fonnttine 
hioitroihymiil,  SCO  page  <I9. —  8.    Thymol  is   deoompoced  by  boiling 
strong  aci</i  or  alktiUn.      (Stenhouse,    vide  inf.)  —  9,  Aqueous     su 
thymic    acid    (the  solution  of  thymol  in   oil  of   vitriol,   according 
Stenhouse),  becomes  heattd  by  contact  with  pei-oxide  cf  matiganeu 
biehromale  ofpolath  and  sulphuric  acid,  and  yields  a  distillate  of  th' 
and  ai^ueoua  formic  acid,  whilst  a  brown  acid  remains,  which  is  sotia 
friable   at  mean   temperaliire,  and  di$«olves   in  alcohol   with  dark' 
colour.     (LBllemand.)  —  10.  Thymol  dissolves  in  j/ocio/ iwYd'c  acu/, 
on  subseijuent  addition  of  oil    of  vitriol,  forms  suljihaceto thymic 
(Lallemand.) 

Combi»ation*.  Thymol  dissolves  in  about  333  pts.  of  tealer.  (Lall^ 
mand.)  It  is  not  altered  by  aqueous  ammonia,  hot  takes  up  a  large 
quantity  of  gnseons  nmmonia,  and  resolidiBus  aTler  tbe  ammonia  bu 
escaped.  (Lalleman<l.)  Oil  of  thyme  itii;eited  with  aqueous  amtnonla.  Ant  taiM 
jpllow,  then  ted,  then  diirk  brown.     (Lewis,  Aim.  1"80,  31.) 

Thymol  dissolves  in  aqueona  alkalis  and  combines  with  thi 
(Lallemand.)  Tbymol  from  ptychDiii-oll  i*  liquefieil  by  aquauns  alkalia,  but 
not  iliatolTe  in  them.  (Stenliome.)  The  Compounds  aro  docompoavil  by 
rarbonie  acid  of  the  air  or  by  aqueous  alkalis,  witit  aepamtlon 
tbynio!. 

7'fiymol-»i>da.  —  When  tbymol  iti  the  state  of  vapon 
soda-lime  bcated  to  dull  redness,  no  gas  la  erolTod,  oat 
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Sstanoe  is  formed,  which  has  the  composition  C*'H"NaO',  melts  when 
bested,  antt,  when  dissolved  in  wntor,  precipitates  tho  aoliitions  of  mer- 
coric  Dilratc  and  nitrate  of  silver.  The  mcrcury-componnd  is  greyish 
Tiolet,  is  not  decomposed  at  mean  temperature  by  dilute  sulphurio  acid 
or  nitric  acid,  but  is  decomposed  by  liydrochloric  acid,  with  separation  of 
thymol,  and,  after  prolonged  waahing  with  acetic  acid  and  alcohol,  con- 
taiHB  58-8  p.  c.  mercury,  and  is  therefore  C"H"HgO',HgO  (calculation  = 
5607  Hg),  (Lallemand.)  Alcoliolic  thymol  does  not  precipitate 
ftlcoholic  solution  of  neutral  anlatr  of  lead.  It  does  not  precipitate 
nitrvle  ofiilver,  even  after  addition  of  ammonia.     (Stenhouse.) 

Thymol  dissolves  veiy  readily  iu  afeohol,  ether,  and  gl'Kial  acetic  acid. 
(Lalloniand.)  It  is  precipitated  from  the  alcoholic  sotution  hy  water  iu 
drops,  according  to  Stenhouso,  not  at  all  according  to  Lallemand. 


Oil  of  Myrrh. 


X.  Br.  Arch.  41,  10. 


I- 

^^[  The  volatile  oil  of  myrrh,  the  gum-resin  of  BcUtamodendron  MyrrKa 
|iMid  B.  Kalaf.     Tbe  alcoholic  extract  of  myrrh  yields  by  distillation  a 

?[tiantity  of  the  oil  amounting  to  S'2  p.  c  of  the  myrrh.  Bifj  &  Dioet 
JV,  Br.Areh.  4i.  304).  by  diililling  mjrrh  with  vUfr,  obtained  I'C  lo  3-1  p.  c.  of 
volatile  oil.  the  qnintit;  being  smnlleBt  from  niTrrh  which  had  an  acid  reaction,  and  tbe 
vrntery  dialilUte  theo  conUuDing  formic  acid ;  this  acid  is  likewiae  prottuced,  together 
with  a  coft  lesin,  Hben  oil  ot  myrrh  oxidates  in  contact  with  air  and  water.  Phff 
(Jrfa/erfn^'J.OnientioniavDlatile  oil  of  myrrh  heaiier  tlian  water  «nd  not  dUtillable 
therewith.  Brandea  (.4/manarA,  1819,  125)  deecribes  a  mobile,  colourless  oil  of  mjrrh, 
lifcewiae  heaiier  thao  water,  and  distillable  with  water  hut  not  with  alcohol.  The  tait. 
•nenlioned  oil  rninisea  when  eipoaed  to  the  air,  and  fonn*  with  nitric  acid  a  turbid 
iniitnrt,  with  oil  of  vitriol  a  dark  red  mixttire.  Tram  which  water  throwi  down  Khite 
flock).  It  diuolrea  in  alcohol,  ether,  and  filed  oils,  and  is  eitraeted  from  the  ptherrat 
■olution  bj  hydrochloric  acid,  imparting  to  that  liquid  a  dark  purpte-red  colour.  — 
Braeonnot  {J.  Fharm.  15,  288;  Rrpert.  31,  398)  obtained  from  (perhaps  impure) 
myrrh.  3  p.  c.  of  a  pale  yellow,  volatile  oil,  which  turned  red  when  mixed  with  an  eqaal 
qoanlily  of  ctild  nitric  acid,  diBHolved  in  2  ~~  3  pt*.  of  alcohol  or  glacial  acetic  acid, 

Proprrli'i.  Light  wine-yellow,  Tiscid  oil,  having  the  taste  and  smell 
of  myrrh,  lighter  than  water  and  heavier  than  alcohol.  It  had  an 
kcid  reaction  and  becomes  viscid  and  dark ei-col oared  by  exposure  to 
the  a 


^B^  Ruickholdt  gives 
C"ll=0';  butRuicMi, 
agree  belter  with  the  i 


80  00 
9-33 
10-6? 


C»'H'<0'    150 


t  formula  C^H'**0^i  Heidi,  (Ann.  Pharm.  fi3,  59)  give: 
'a  unalytea  when  recalculated,  one  of  clieni  giving  'J'SS  p.  c.  II 
:e  formula  (Kr.) 


of  ffl^rfa  is  soluble  in  alcohol  and  in  tlh(i: 


4U       rRIHARY  NUCLEUS  C*H"!    OX YOBN -NUCLEUS  C'lr'a*. 


Carvol.    CHiiO'. 

ViiLKEt.     (1840.)     Ann.    Phai-m.    805,  308;    Ann.    Pham.    85,   2M; 

Bbstr.  J.  pr.  Chrm.  60,  120. 
PcnwEiZRR.     J.  pr.  (Stem.  24,  257. 
^'arrehtrapp,     iw*ij?,  Pf^yen(Ior_f  &    Wokler,  H/}nd\eorUrh.  d.  Ckem. 

4,  086. 

Sotiree.     In  oil  of  caraway,  togetlier  with  carrene  (p.  283).     (VMkol.) 

Preparatum.  The  portion  of  oil  of  carftw»y  which  pums  over 
^letwecn  225°  and  230°  is  separal^d  by  repeate<i  fractional  distil latioti. 

(Volkel.)  When  hydroiutpbole  of  mrrol  U  digpilfj  with  dilute  ■Icobolic  potuli. 
and  Ihe  liltnitF  ia  treaird  wilh  <r>tpr.  cirrol  grpantei  out,  and  may  be  drifd  tnJ 
rectified  with  chloridu  of  calciam  ;  it  then  p&uCE  over  at  250*.     (Vureotrapp.) 

PropeHta.  Transparent,  colourless,  mobile.  Sp.  gr.  0"953  at  15'. 
(Viilkel.)  Boiling  point  aboTe  250°.  (V&rrenirapp.)  Smells  lili« 
carvene.     (Volkel.) 

Viillipl.      TarreDtrkpp. 

SO  c    no   ....   80(10   8o-i;    ....    rs-BO  i 

1*  H    U     ....      9-33    947     ....       S-31  ^d 

2  0 16     ....     10-61     ia-.H«    ....     10-89  ^H 

r^H^o* ._ 150  «..  loo-oo  100-00  ....  loo-oo      ^M 

Ai-rordins  to  Velkel,  it  ii  C»'n"0».  wd  therefore  -  orvene  (C"H»^  maa*  3  At" 
□  indptui  3  At.  U.     Iiomeric  with  cnminic  ■Icobol,  tbjmol  aad  nmctoL 

Deoompotilion».  1.  Carvol  when  htated  appears  to  be  ttwisfonwl 
into  carvaorol,  and  yields  by  diatillation  a  strongly  colonred,  viseid  oil. 
(Volkel.)  —  2.  By  nitric  oeut  and  oil  nf  vitriol,  it  is  violentl;  SttacktJ 
and  resinised.  —  3.  By  distillation  wiih  glacial  pho^orie  acitf,  it  i> 
converted  into  c&rvacrol.  —  4.  It  likewise  yields  carvaornl  when  distilM 
with  hydraU  of  pWaeh.  (Schweitor.)  —  5.  With  alcoholic  hydntulpficti 
of  ammonia,  it  forms  bydrosulphate  of  carracrol.  (Varrentrapp.)  — 
B.  When  hydrochloric  acid  and  air  are  passed  sncccssivoly  ibroiigfa  ev^ti. 
Iiydrocblorate  of  carrol  is  formed,  which  contains  18-7ft  p.  c.  HCl,  and  ii 
therefore  C»°H"0',  HCl  (rMlcaUtion  19-5S  p.  r.  Hfl).     (Varrentmpp.) 

Carfiil  absorbs  hydroeyavic  acid  abnndanlly,  and  gWoa  it  off  ■gain 
completely  when  air  is  passed  through  it  fur  some  time.     (Vamnti^^} 


Carvacrol.    C-H'K)'. 


ScnWBlZKn.     J.  pr.  Chtm.  24,  271;  fnrthor 
Claps.    J.  pr.  Chm.  25,  208. 


Pormatimi.     Together  witl 
with  glacial  phoipliorio  acid  i 


'lien  oil  of  caraway  u 
togatlior  with  rosin,  when  Ui«  «■•  i 


Itilled  witb  pulverised  bydratc  of  potasb  ;  and  witli  erolution  of  Iiyilro- 
1  it  is  distilled  witb  potassinm ;  also,  mixed  nith  carvene,  when 
1  of  caraway  is  repeatedly  dialilleJ  with  iodine,  aa  long  as  hydriodic 
']  is  erolved,  and  the  distillate  then  decompused  by  aqueoua  potasti. 
—  Produced  also  by  diBtilUng  camphor  with  an  equal  weight 
)  other  prodacta  of  the  reaction  boiug  cnmphin,  colophene, 
I  camphoreEiD  (Cliius)  j  also  by  beating  carvel  with  fused  phoaphorio 
i  or  palveriaed  hydrate  of  potash.  (Volkel,  J,  pr.  Clien.  30,  376.) — 
f  diatiiling  oil  of  thuja  with  iodine,  being  then  accompanied  by  thnjune 
id  colophene ; — or,  together  with  resin,  by  distilling  the  same  oil  will* 
plrerised  hydrate  of  potash.     (Schweiier,  J.  pr.  Ckem.  30,  37(!.j 


Frfparatlon.  I.  Oil  of  caraway  ia  distilled  over  glacial  phosphoric 
lidi,  till  all  the  carvene  lias  passed  over  and  the  difficultly  volatile  oil 
Such  remains  is  decanted  from  the  hydratad  phosphoric  acid  and  diatilted 
r  It.  —  2.  Oil  of  caraway  is  distilled  with  pulverised  hydrate  of  potash, 
hen  passing  over;  the  residue  ia  disaolved  in  water,  poured  off 
resin  which  separately,  and  mixed  with  dilute  sulphuric  acid; 
[  the  thick  mixture  of  resin  and  carvacrol  which  separates  is  dietiUed 
«.  (Schweieer.) — 3,  Common  camphor  ia  distilled  with  an  equal 
tagXit  of  iodine,  whereupon  caniphin  first  passes  over,  and  when  the 
Indae  ia  more  strongly  heated,  a  distillate  mixed  with  colophene  is 
Isined.  This  distillate  is  dissolved  in  potash -ley  and  separated  from 
)  aolutiou  by  an  acid  ;  and  the  resnlting  oil  is  distilled  over  lime. 

Proptrtia.     Transparent,  colourless  or  yellowish,  viscid  oil.     Heavier 

I  water  (Schweizer),  lighter  than    water,     (Claua.)  —  Boiling  point 

aotly  332°.     (Schweiier.)  —  Has  an  odour  like  that  of  creosote 

kmkel,  Clans) ;  peculiarly  disagreeable  ;  the  vapour  is  pungent  and 

ates  conghing;  the  taste  is  persistent,  strong  and  biting  (Schweiier), 

i  that  of  creosote,  sweetish  at  Urst,  afterwards  scratching.     (Claua.) 
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a,  prepared  wilh  phoaphoric  Rcid ;  b  with  hydrate  of  potuh,  It>  farmnlii  ja 
B*CP  (Schweiier)  [  i(  ia  carrol  ICH'^O'')— HO  =  CMl^H)' (Volkel) ;  isomeric 
h  thfrnol  (Caboara,  Gnhardt,  Traili,  2,  615.)  Claas'a  csmpho-creoiotc  iaidmtical 
h  cUTwrol.     (Schwciier.) 


Dteomposltiotu.     1.  Carvacrol  when  stt  on  Jtrt  hums  with  a  bright, 

r  amoky   flame.  —  2.    With    nitric    acid,    it   forma,   with   evolution 

■<   bitrons  acid,   a  yellow   resin   (which  ia  more  loluble  in  water  than  the  retin 

with   (snene  (p.  284);  ita  ilcobnlic  aalutini]   prodncea  deep  reddiib  jellnw 

nd  {■   nnt  precipitated  b]p  Dcutml  acetate   of  lud.  — 3.     Heated    with 

m,  it  gives  off  hydrogen,  becomes  dark  brown,  more  viae  id,  and 

■ally  hard,  and,  if  water  be  then  added,  carvacrol  eeparntea,  contamiual«d 

'■■|  a  smnll   qn-mtity  of  a  brown  rcain  insoluble  In  a'lueous  potash. 


B  flERKS-nXKnS  ^B*0. 


T  mmJk  mM  *m  p.  «^  (TfmmmA 


hntl 

— fcy  M*  liM  ««  r.  <>  (T  I    f).  «-i7  (Usrti'ii%  J 

^»«  ^*.  »  f-  «■      <»"   Bm^  n«m.   Oitfr.    1847,   SSO.) 
^ttam  AB«4il»  if  Aa  H.  *■  mmmaj-m»i»  BMt  be  -t^ilirj  i 

.■■11  KlUlll—K.     <1fart^) 

CMb  d  if  onmf  iwiei  few  ril»-7«a»w  bi  ooloarieM : 
■i»*  rf^  gt  •»•  (Lei-H  •«»  <T«tolX  WI»-o-«e  (twi  I 
»9f  t*  •97.  <!*■)  Is  VgiM  to  bad  at  )T5>.  prin;  off  « 
rtmmi  ilfcu^bai  cwW.  —  ifa  »igirai  i  riwa  lo  233'.  »a4  fa 
d^te  VM>1  iwihf  (TSttaL)  jUomA^  to  Biiio  (Aim*.  ( 
la,  l«>^  »  iifMu  iMt'illy  M  BKlag.  SwUf  af  {mrawar,  u ' 
WiMp.  ifciqlr  liUariA  ta^  Im>  powwfnJ  tku  tbat  W  U 
fii— rf  «fc*  fctnhn  <S(!k«vH:)  AaooctliBff  to  V«kel,  it  c 
bM  iri*  to  *<-«>  PL  c  tsAm  mai  lI-0»  to  9-23  p.  c.  Iij 
accM&if  MiteMMto  «  jptaler  put  of  Cutmm  or  oT  euvoL 
twfa  wi  iltoiBBJ  ty Stt»w«r,  J. pr.  C*tm,  84,  857 ;  Jmi., 

By  iipiMii  to  %i(  ■■<  M-.  it  Wcwum  dsiker:  tba  wb* 
'  maumij  I7  kecfii^  n  eaMfqaenee  of  tfa«  fenn 
»  (vtoifc  a^  to  Mpmei  bf  toKiac  a*  illcKd  oO  *U  h 

—  Krwf  bvt  Ibt  tW  (xwk  Ml  ii  diMilM,  tbere  nnaiu,  ft 
VUkd. »  diislc  ettmmni  nrndm  {ptMUy  frani  partial  A, 
A»  wnljk  «■.  aomAag  to  ScbwetKr,  a  reddish  ^reUei 
«ilaU»  ■■  afciiilalii  akolMi  aad  ether,  and  canhuniaf   ?_ 
8-98  H,  aad  35-87  a  —  It  <Imm1tm  wbra  be&ted.  a  tuxtnn  4 
uhI  ptoyfarai^  femiac  an  afMwire-cmelliiig  oil  voUlil*  1  ~ 

wjib  potub,  aail  prabafiy  alw  ijMwUnMmaljr  iaflanirialilo  pj 

*     *  KSB.    (Scbvcinr.} — It  HiwniUci  iodine  with  darfc  browin( 
flnnpentn*  sad  aG^l  dttooatioii  (Fhsebbo^  Br.  J    ' 


•M"^ 
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soming  thick  and  resinous.  (Winckler,  Repert.  33,  185.)  When  tlie 
■4ark  brown  eolution  of  iodine  in  oil  of  caraway  is  repeatedly  distilled,  it 
gives  off  Lydriodic  acid,  osaumee  first  a  yellow,  aftorwnrds  on  cooling,  a, 
red  colour,  and,  if  then  distilled,  yields  corvene  and  a  residue  of  carvacrol. 
(Scbweixer.)  —  Only  old  oil  of  caraway  becomes  bot  and  detonates  with 
iodine.  (Zeller,  Stud,  liber.  Hiker.  Oele,  Landau,  1850.)  — Witli  fuming 
nitric  acid,  oil  of  caraway  yields  a  black  greasy  resin  (Hasse,  Cfell.  Ann- 
1785,  1,  422),  oialio  acid  (Gren,  Cretl.  Ajm.  1788,  2,  151 ;  GrottLusa, 
JV.  Gthl.  8,  709.)  With  oil  of  vitriol,  caraway-oil  forms  a  black  mass, 
with  rise  of  teuiperatare  and  evolution  of  euljihuroua  acid.  (Scbweizer.) 
■ — With  pulverised  hydrate  of  potash,  it  immediately  assnmea  a  deep 
brown  coloDr ;  the  mixture  when  repeatedly  difitilled  yields  colourless 
carvene,  and  leaves  a  thick,  strongly  intumeacent  mass,  consisting  of 
oarvacrol,  a  resin  soluble  in  aqueous  potash,  and  another  insoluble  therein. 
The  resin  which  is  left  behind  entreating  the  residue  with  aqueous  potash, 
u  dark  brown,  brittle,  melts  at  00'',  dissolres  in  alcohol  and  ether,  and, 
eontains  80*90  p.  c.  C,  9-23  H,  and  9-87  0 ;  the  resin  which  separates, 
together  with  the  carvacrol,  from  the  potasb-soliition  on  addition  of  oil  of 
TJtriol,  is  dark-brown,  transparent,  melts  at  100",  is  not  precipitate<t 
from  its  alcoholic  solution  by  neutral  acetate  of  lead,  and  contains  77 '88 
p.  c  C,  8-5G  H,  and  13'56  0.  (Schweizer.) — Oil  of  caraway  heated 
with  alcoitolic  potash,  leaves  a  soft,  coloured  resin,  only  partially  soluble 
in  wjueoas  potash.  ( Volkel,  Avn.  Fharm.  35,  308  and  85,  246.)  —  It  is 
lut  altered  by  distillation  over  lim«  and  hydrate  of  potash.  (Scliweizer.) 
■ — Distilled  with  aqueoui  chromate  of  potath  and  sulphnric  acid,  it  yields 
Kcetio  acid  and  a  peculiar  acid,  the  greater  part  of  which  is  however 
decomposed  by  the  chromic  acid.  (Persoz,  Compt.  mid.  13,  433  ;  J.  pr. 
CS«m.  25,  59,)  —  Heated  with  finely  divided  corrosive  tublimaU,  it  turns 
brown  aud  afterwards  black,  giving  off  a  large  quantity  of  acid  vapours. 
(J.  Davy,  Phil.  Trans.  1822,  360.) 

Cruae  oil  of  camway  absorbs  a  largo  quantify  of  sulphuretted  hydrogen 
gat,  acquiring  an  ofi'cnsivc  odour,  and  depositing  after  a  few  days  a  small 
qnantity  of  sulphnr.  (Planche,  J.  Fhcti-m.  8,  372.)  It  dissolves  sulphur 
Mondantly  when  heated,  depositing  it  again  on  cooling  ;  likewise  pkoS' 
'  *  :  it  does  not  dissolve  chloride  of  calcium.     It  is  somewhat  soluble 

,  to  which  it  imparts  its  odour  and  taste;    it  dissolves  with 

Bity  in  alcohol  and  ether,    (Schweiser.) 


Hydroaolphate  of  Carvol> 

C^H-'O'S  =  C"H"0',HS, 


BHENTRAPP.      Ziebig,  Foggendorf  <fc  W'dhler,  Ifaiid.  d.  Chm.  4,  680. 

)  Saf/Hgdrat*  dt  tartttl.     (Geihoidt.) 

IVhen  the  portion  of  oil  of  caraway  (principally  carvol),  which  distils 
'0',  is  covered  with  an  equal  volume  of  alcoholic  hydrusulpliate 
of  ammonia,  aud  left  to  stand  for  half  an  hour,  it  yields  crystals  of  hydro- 
sulphate  of  carvol,  which,  after  the  mother- liquor  has  been  drained  off, 
BMjr  bo  washed  with  alcohol  aud  recryetallisea  from  Lot  alcohol. 
l^tOL.xir,  %« 


3frcixrs  c»H»(y. 


V  -:r-  iliT'  h^^.Tt^.  nhr^  iliT"  zua.  u.  rati  kiC£  and  half  a  lin* 

UiL  iif  iLc  iii3K  pan  rclable  vitbiii 


i- : 11:.    -    "i-ri ::•& 

1  "     If     _       1-2.?     •*! 

:-£->  Jir r    _  iw-w :v-j 

"-.     =:;     :~^  .-:_.•:.:-:.-=    i£    f:.  70..?^— :"-  —  Tri-iii-i   in  die  f^ 


▼-..  -  — "kl^T.  -r-^   ;--,-■.-    /  .-ii  j-i£  LUkir:!  : :- 1  oo\  ii  UAifia 


.  «   l:  jiifC'  *'uI'Lj:,:  :■'  ^•srv:4. 


'  ■'  .    -  -.■■-■:  *  -'.■  /  ^-    ^C  ■.::.-,  U.^rJi:^  I  i 


■      -       -   "^  -     :  :  :  i  ^  "     ■...:•::  ~.  >  -.^>-.-I*-eJ  in  S-^  Vll 

-  ^■.  ■  .   -J  »  -  -  :::  -  -■-.     :    :'f7«.>t«  wr  iiv  e.<ks  wbich  ait 

^  >  -.    .'    .  •:   s     ■_::-.■:     :  -.5  itj.:^*^  :o  iLe  boilic^  |-!rt 

"^-  :   V  ■  ■■'■■■   '••-  ■:  '  -  r^-     ?  t.  i.'fi'i  .  =  .v    r  iwfce  more,  ^r^ 

■  •     •  .    ■■  _     , 


.    Z  .'  kZ  ^ 


.   -:  .1  ._.  i-.-*  i:.  Art  iv(%^u*u  tvoi<rtL've 


i^j>r  « 


%  •-"     *  ■--■  :"-^  J  -f-^-  •  ^'^<=- vcca  meiU  toaom^ 


8ULPI10THYM1C  ACID. 
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20  C 

...  120 

„  65-SB  . 

.,   8-19  . 
.  26-23 

65-68 

C»Hi'S>,HS  ... 

...  183 

..  loo-oo  . 

100-66 

B  ethereal  aolation  fomiB  with  aa  ethereal  solution  of  mercuric  chlo- 
\,  a  white  precipitate  contaiuing  variable  qaantiiiea  of  mercury  (18'S 
f 'j  p.  c.)  and  of  chlorioe  (5'6  to  ll'l  p.  c),  according  M  one  or  the 
|f  solution  haa  been  added  in  excem  ;  iLe  precipitate  gives  off  hydi-o- 
g  acid  in  drying,  but  without  alteration  of  eiternal  apponranco.  — 
n  a  larjre  <juantity  of  ether,  it  forms  with  bichloride  ofpltuinum 
pitates  of  variable  cuuipoaitioa. 


Sulphothymic  Acid. 
C*'H"S'0'  =  C*H"0',2S0'. 


lLLEMAND.  (1853.)  Compt.  rend.  37.  438;  J.  pr.  CTkto.  GO,  432; 
r.  Aim.  Pkarm.  101,  120.  — y.  Ann.  Clam.  I'hys.A9,  150;  alistr. 
!.  Pkarai.  102,  119. 

ttymoUeivt/ehSure,  Siilfolhyminiiiare. 

•maiifm  and  Prfparalion.  Thymol  dissolves  abundantly  in  oil  of 
1^1  at  SO — 60°,  and  sulidilics  on  cooling  to  a  crystitllino  mass,  having  only 
*  red  colour.  By  dissolving  this  mass  in  watur,and  saturating  the  eoJu- 
rith  carbonate  of  baryta  or  carbonate  of  leai),  eulphothymate  of  baryta 
^  is  obtained,  from  which  the  salphothymic  acid  may  be  separated,  and 
yiised  by  evaporating  ita  aqueous  solution  in  vacuo.  —  Thymol  frnm 

il  dbsoliss  in  modBritelf  ■rarm  oil  of  vilrinl,  farming  a  r«il  liquid  Hlu<ih 
I  cooling,  lod  «hea  trenled  wiih  bot  wmter,  jtieldi  >  coloarlesi  lolutiaik  (only 
<!  cal-dropi  remaining  undiuolved),  nhlch  crjiuUiiu  □□  cooling.  The  a7tul« 
if  ■  RonjugiCed  anlgiburic  acid,  which  formB  cryntiHiixble  lalli  with  baryta  and 
f  lead  ;  t)ut  the  quantity  obtained  was  too  amall  for  anUyiin.  (StenhouKii.) 
letita.  Translacent,  pearly  tables  or  prising.  Does  not  drlinuesce 
mre  to  the  air.  Contains  2  At.  water  of  crystallisation,  and  is 
ton  C"H"S'0'  +  aAq. 

V  Mneoue  Bolntion,  treated  with  nifrie  add,  forms  btnitrothymol ; 
knlpbnric  acid  aad  peroxide  of  manganete  or  bii^ivmaie  of  poku/i,  it 
I  thj'raoTl. 

lery  soluble  in  water. 

Hlh  ealiUable  baaea  it  forms  tlie  nilpkothymatet  C«'H"MS'0',  which 
Ulise  in  forms  of  the  oblique  prismatic  ^atem.  They  decompose 
tt',  with  violet-red  colouring  and  volatilisation  of  tbymuL  The 
miO'tali,  which  sepnrates  frotn  its  aqueous  solution  in  well- developed 
'tiAodlhtpofai/i  and  aotfa-ini/*,  leave,  when  thus  treated,  anhydrous 

Hiates,  [Aa  howETer  they  contain  only  13  At.  H  and  8  At.  O,  the  <]iianlily  nt 
U  by  I  At.  (or  tbii  tran»f..rmadon :  C»H''MS'0"  =  [(C»H"(>'  -  HO) 
^SSO>,  (Kr.)]  — The  sulphnthymnles  dissolve  very  easily  in  water 
jttbcolate  alcohol,  aomewLat  leas  in  ether. 

^,  E.  i 


430      noun  MXLBUS  c?ns»i  oxtgbn-kuclbus  vnp(f. 


Sulphacetothymic  Acid. 

(TiH'W)"  =  C*H»0»,C»H»0,2SO». 
j^.      ilSST.)     .V.  Ann.  Chim.  Fhys.  49,  150;   ibftr.  An, 

j^tfWL,  102,  im 

Wiiea  ikjBol  is  duEolTed  in  glacial  acetic  acid,  aud  oil  of  vibU 
r  a  Ihtle  anhTdrons  ffolphnric  acid  is  added  to  the  mhJBB^ 


cfOLtcBaZKA  takes  p2ace  at  a  gentle  heat,  and  the  liquid,  on  eooEi| 
MttKis  a  crricalliBe  nuss,  whKh  must  be  dried  on  porous  eartheiwMk 
anc  £«ei  &w  excess  of  acetic  acid  by  leaving  it  over  qoiekliaiii 


rsin. 


I^  Kiid  25  xJiLbje  in  wiier.  With  bases,  it  forms  cr3rstallisdUaalK 
vxje^  WcKOK  aziji?Ckns  without  decomposition  at  11 0^,  but  are  deofr 
|«M^L  viik  ifWnikG  cf  acetic  acid,  when  tbeir  aqueous  solatku  m 
KrcM  fr  cxxklr  eraportted.     The  salts  are  soluble  in  water  wdn 

SuadutxMMfmgU  :/ Baryta,  CIT^'O'^BaO,  is  obtained  bjaitniliv 

of" 


Qoassiin. 

C*BrQ^  =  C?^H"0*,0«! 

Ef^.T-r^  :-4.  S5:  further,  65,  74. 
jlxv/ium.  fi,  40. 


Vr  Wjzu-ijR  i^  IS^.  after  TTiomson  (Syiiem  qf  Ckemisiij,  iX' 
rsfcf  >wc.  i.  X'*-.  w«"-  i.  ::  isi  Barfiner  iRepert,  24,  257),  had  descnbd* 
)wia'  uMT  t.-  -r^a^sars  ."^  Uie  ^::^MSi-bin<r  which  they  htd  obtained  as  an  cxtn^" 
KrJirr  3C»Vt .  i^  1  f  T  ry  rrecirctisay  with  basic  acetate  of  lead,  the  aqoeooi  »ltf« 
«  ,-ii£  cwsSKA-ex^art^  •i.fc:i  i"*  b<cs>ine  crystalline  by  standing,  ettponiai « 
iiCrm^  ?••  ii  tX7r»X  a^sr  rta>:T-.B5  the  Wad  by  sulphuretted  hydrogen.  exhsarJil* 
^^w,^^^  J.  ^  jivib.v-  *»i  rrt^-rt.t:5g  the  alcoholic  solution  to  an  eitract  —  obuii* 
ir-iUi^*  w^irx  he  rs^-»i  a»  ^x;««-»-b;3er,  though  Wiggers  regarded  them  aiaat* 


^uamu^h^f^-  Q»»a*ire.  Qfcjwa.— The  bitter  principle  of  the  wood  of  (>•* 
Mii  V-  '■r^^j't.  ?«rik*j«  *-»  of  the  bark  of  QmMHa  Simaruhn,  inuBOti** 
fcjviioii:  'xzr%:i  :c  :!»  >»ri  irwc  froo  Kalir  and  gallic  adds  by  neutral  §«■«■ 
K^  knc^^  ««»  ••«  "^-  -T  Ripttpctted  hydrogen,  agrets  in  charact^rji* 
V  .v.^  S  -ar  i  lirf  ."*««  i£ii:rf  .,M.v.a.  J.  Pkerm,  8.  57.)  —  By  distilliag  ^^ 
i^^^-r.  Vii-  B««r»ri.i^.  l**  -4-"*-  36,  255).  obtained  a  white  tabahr  ^ 
>*  ^i^rr^'^n--  ^'  -JC  *  P^^'  "^-^"^  *^?"**^    .  •  ,         * 

•  -r.tT".:-  A-     ".  Tix*  cMCis  of  pnlrensed  quassia-wood  lie* 

%     -^/>''w:i  £  lb  '^i  >^^  r-  ^*  alcohol ;  ihe  tincture  is  cTapoiatcd  «• 

^Avr^i>     i^  Pe<:>i:e  i.ssilved  in  water;  and  tbe  filtered  mbi^ 

^  ATvrfc*^^  '  ••  *=  ei*:^':'^-     This  extract  i*  repeatedly  treated  with  i** 

cUr.^  V'c*  .i  iVd^:-^^  i^.-/:-^ .  »*  lon^^  as  the  alcohol  acquires  tlis  WJ 


^^o/c **»=*'  5be  f..;i»ie  i*  eraj-orated  nearly  to  dryne**;!^* 


..i.c^^  V.  VvL*s*i<^^»i»^  ^^^  '^**'-  ^fc««"l^n  a  small  quantity  rf*^- 
•^*****  ''  B^^K  whik  the  lii;hi  yeUow  aoluUoD,  which  M>  ^ 


^wolorieei 


QUASSIIN.  421 

ftolorieed  by  nDimal  oliarcoal,  yields  crystals  of  qnassln,  by  gentle 
CTaporalioD.  (Winckler.)  From  aqueouB  eitniM  of  qnaasU  prtpired  bj  hinnolf, 
Wincklcr  ««s  nol  able  by  anj  proces*  whatever  to  obtsin  qusssiiii,  perhopi  beeauac  tha 
eilnct  hod  alrendy   undergoiie   some  slleralion.  —  2,    Eight   ponnds  of  quaafila- 

iTood  are  boiled  with  water ;  lUe  decoction  is  evaporated  to  G  lb*. ;  the 
Booled  residua  ia  mixed  with  alaked  lime,  whereby  pectin  is  chiefly 
tepsrated  ;  theu  left  to  xtand,  with  frequent  agitation  ;  filtered  ;  and  the 
filtrate  is  evaporated  nearly  to  dryness  and  boiled  with  alcohol  of  SO  to 
80  p.  c.,  which  leavee  gnm,  common  salt,  nnd  nitre  undissolved,  and 
dissolves  (juaesiin,  together  with  brown  oolonring  matter  and  aniall 
uuantities  of  common  salt  and  nitre.  The  alcohol  la  distilled  off;  and 
tlia  reeidue  is  evaporated  to  drynose,  dissolved,  in  the  emallest  possible 
■jnantity  of  absolute  alcohol,  and  mixed  with  a.  small  quantity  of  ether, 
which  throws  down  brown  colouring  matter.  The  flltmte  evaporated  to 
diyueae  is  redieaotved  in  absolute  alcohol,  precipitated  by  ether,  and  this 
treatment  is  repeated  till  a,  nearly  colourless  residue  is  obtained  by 
evaporation  no  longer  containing  crystals  of  quassiin.  Lastly,  the  ether- 
alcoholic  solution  is  poured  upon  a  small  quantity  of  water,  and  left  tu 
evaporate  spontaneously,  whereupon  quossiin  crystallises  out,  If  the 
mbiUnces  pncipitated  bj  ether  are  repentedlj  treated  with  alcohol  end  ether  ss  abort, 
thcf  yield  a  little  more  quasiiia.     (Wiggcrs.) 

Fropaiiei.  Crystallises  by  spontaneous  evaporation  from  the  ether- 
alcoholic  solution  mixed  with  water,  or,  on  cooling  from  the  hot  aqueous 
or  slightly  alcoholic  aolotion,  in  white  opaqne,  shining  prisms,  which  lose 
1"3  p.  c,  in  weight  at  100°  in  a  current  of  air,  and  0'37  p.  o.  more  when 
heftted  to  fuaioD.  (Wiggers.)  Very  delicate  slender  needles,  having  a 
lil^  Inatre.  (Winckler.)  —  Melts  somewhat  lees  easily  than  colophony 
and  Bolidifies  to  a  transparent,  yellowish,  somewhat  brittle  mass.     From 

nlntioDi  in  ab»olnte  alcohol  or  ether,  it  is  obtained  ai  a  IraDBparent  rarniih,  which 
bccomri  white  nnd  opaque  tihen  nster  is  poured  upon  it,  but  does  not  crTStalliie. 
—  Permanent  in  the  air,  inodorous,  neutral.  ItB  taste  is  extremely 
bitter,  like  that  of  quassia-wood,  but  much  more  intense.    (Wiggera.) 

According  Co  'Wiocklcr,  it  bag  a  slight  alkaline  reacdon. 


I 


Wiggert. 
6G-67     65-75 


weordinj  to  Gerbardt  {TYaUi,  i,  330);  according  to  Wiggers  it  is  C"H'=10". 


Dec/mpotitimm.  Quasaiin,  heated  in  a  tube  above  its  melting  point, 
becomes  more  fluid,  acquires  a  brown  colour,  chars,  and  gives  off  vapoura 
which  have  an  cm  pyre  um  alio,  rather  acid  odour,  a  ,'slightly  bitter  taste, 
and  redden  litmus.  (Wiggers.)  In  the  open  fire,  it  boms  like  a  resin, 
with  a  bright  very  smoky  flame,  and  leaves  a  loose,  easily  combustible 
charcoal.  (Wiggers.)  —  Nitric  acid  of  en.  gr.  1-25  dissolves  quaasiin, 
apparently  without  alteration,  and,  with  the  aid  of  heat,  converts  it  into 
Malic  acid,  with  evolution  of  nitrous  gas.  (Wiggera.)  —  Oil  of  vitriol 
dissolves  quasaiin  at  mean  temperature,  forming  a  colotirleaa  solution,  from 
fhicb  water  separates  the  quassiiu,  apparently  unaltered  ;  on  heating  the 
'  ijif  carbonieation  takes  place,    (Wiggers.) 


j^Bftkpi  carboni 
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QuaBsiin  doea  not  cIiMolve  very  readily  in  waler  fWinckler) ;  it  dit- 
Bolves  slowly  in  322  pts,  of  water  &t  12^,  more  easily  id  water  con tnioiiig 
foreign  aubstancflB.     (Wiggere.) 

It  doee  not  neutraliee  acitis.  The  solution  in  hydrocliloric  Ncid  Icftve* 
when  evaporated  qunssiin  free  from  hjdrochlorio  acid.  (Wiggen.) 
Ancording  [o  Wioclcler,  qiiaeaiin  neutr&lises  acida  but  slightly. 

The  tiqueous  solution  of  quassiin  ianot  preotpitHted  by  ioitine,  Alon'iu. 
neulrat  t>x  baiic  acftate  of  kad,  or  tron-taltt.  (Wigcera.)  According  to 
WinokJer,  it  is  precipitated  by  mercurie  ehlaride;  but,  aceonliii^  to 
Wiggers,  it  is  not. 

Tannin  precipitates  qiiEi8eiia  from  its  alcoholio  aolulion  in  thicl:  while 
flocks.     (Winckler.) 

Quaasiin  dlsaolves  easily  in  alohnl.  especially  in  hot  absolute  alcalidL 
The  saturated  solution  in  alcohol  of  !I0  p.  c.  ia  rendered  tutbiJ  b/ 
water,  but  becomes  clear  again  on  adding  a  large  quantity  of  wattr, 
(Wiggers.) 

It  ia  but  sparingly  soluble  in  elher. 


50,  337.-59,  148. 
Pfwrm.  88,  IM; 


i 


Opianyl. 

C^H'W  =  C-H'W.O'. 

DuBLAHC.     (1832.)     Ann.  Chtm.  Phyt.  49,  17. 
CouBiiBE.     (1832.)     Ann.  Ckim.  Phyi.  49,  44.— 
Hkokault.    Jnn.  Ckim.  Phiji.  68,  157- 
Akdi^rson.     Ji.  So<J.  Editili.  Ti-aniact.  20,347;  A. 

£.  Soc  Bdinh.  Tixintact.  21,  204;  Ann.  J'kmin. 

Cmtrht'a  Meetnlnt. 

Fint  ot»er*ed  by  Dublnnc ;  prepared  m  the  pure  ilale  by  Couerbe. 

Source.  In  Apium.  (Dublanc,  Couerbe.) 
J^nrTnalion.  1.  By  the  slow  action  of  dilute  nitrio  acid 
(narcoliue),  together  with  teropianinioiie,cotarnine,  opianic  aoid, 
pinioacid;  but  it  cannot  bo  oblainod  with  cerlainty.  lAnderfuu.)  — 
2.  By  the  action  of  strong  caustic  potash  upon  opianic  acid,  which  ii 
thereby  resolved  into  opianyl  and  liemipinio  acid.  (Mattbicsson  S,  Fiutc, 
p.  420.) 

I'reparalion.  A.  From  Opium.  1,  Fiaely-cut  Sniym*  opinm  ii 
Cxbuatod  with  cold  water;  the  filtrate  is  evaporated  to  8°  fi.  ;  and  lh« 
morphium  and  opian  are  precipitated  by  dilute  amniouta.  The  filUaW 
evnpomted  tu  a  syrup  and  thou  left  for  several  weelu  in  »  ouul  pUce, 
deposits  brown  crystals,  which  must  ho  pressed  and  then  drivd  ftt  a  genii* 
boat.  The  browu  crvsUiltine  luius  contains  opianyl.  niooonalM,  ud  vtitw 
substances.  It  is  eichauHted  with  boiling  alcohol  of  3<>',  and  tbo  oxtnul* 
are  conoontrated  to  uno-third  by  distilling 

on  oooliug  deposits  crystals,  which  are  purified  by  rcoryttulliealitMi 
builtog  water,  with  addition  of  ftnimal  chareoBl,  then  from  kot  i 

Tbe  nu>lbor-Ui|aor  (rom  whliili  llw  cryibtls  b**«  wpinleil,  jidiis  sa  «ildn>oiial  i(« 
of  opianjl  bj  coneentnlion.     (Coiiorbc,) 

i.  Aqueous  eitmol  of  o\<'\um  J.\ti&olv<:d  in  uator,  is  precipitated  al 


Unul* 

athM 


OPIANYL.  423 

ing  beat  with  ammonia  and  then  left  to  cool,  n-hereupon  morpbine 
krates,  together  with  small  quantities  of  opianyl  and  crystals  of  opian, 

I  £Itrate  is  evaporated  down  ;  the  mecoiiia  acid  precipitateil  with 
i^water  j  the  excess  of  haryta  removed  from  the  filtrate  by  car- 
e  of  ammonia;    the  clear  eolation  evaporated  to  a  eynip ;    the 

Bier-liqaor  decanted  after  some  days  from  the  crystals  of  narooine 

JHi  separate,  then  concentrated  to  a  certain  estcnt  and  treated  with 

Mote  ether,  which  takes  up  opianyl  together  with  smaller  quaiHtities 
fopian  and  oil.  The  ether  ia  evapomted  ;  the  opianyl  separated  from 
*e  residue  by  water  ;  the  hot  aijneoos  solution  decolorised  by  animal 
charcoal ;  the  filtrate  brought  to  the  crystallising  point ;  and  the  opianyl 
wliich  separates,  is  purified  by  repeated  crystallisation  from  water. 
;(P6lletier,  Ann.  Chim.  Phgt.  50,  252.)  —  The  opinnyl  preoipitited  \>y  ammooU 
Ittar  abo  b«  exlrncCfd  b;  absolute  cllier  aui  purified  tike  [be  rest. 
I  .  3.  The  aqueous  extract  of  opium  is  precipitated  by  chloride  of 
Wicium ;  the  precipitated  moconala  of  lime  is  filtered ;  the  filtrate 
«r«poraled  to  the  crystuHising  point,  and  separated  from  the  deposited 
liydrocblurate  of  morphine  ;  and  the  dark  mother-liquor  is  diluted  with 
water,  filtered  from  the  flocks  which  separate,  and  treated  with  ammonia, 
wbiob  precipitates  opian,  thebaine,  and  a  large  quantity  of  resin.  The 
Altnte  is  mixed  with  acetate  of  lead ;  the  excess  of  lead  is  removed  from 
lae  filtered  liquid  by  diluto  sulphuric  acid  ;  and  the  filtrate  is  neutriLlised 
with  ammonia  and  evaporated  to  the  crystallising  point  at  a  moderate 
Mat,  whereupon  narceino  separates  out,  aud  then  sal-ammoniac  by  further 
concentratiou.  The  motber-liquor  is  repeatedly  digested  with  \  vol, 
ether  at  2G°,  and  the  ether  is  distilled  olT  from  the  extracts,  a  brown 
tym\i  then  remaining.  On  treating  this  syrup  with  dilute  hydrochloric 
Kid,  papaverine  dissolves,  and  opianyl  remains,  in  the  form  of  a  dark 
tfKy,  crystalline  powder,  which,  to  free  it  from  resin  and  purify  it  com- 
pletely, must  be  several  times  crystallised  from  boiling  water,  with 
addition  of  animal  charcoal.     (Anderson.) 

B.  From  Opian.  Opian  is  heated  in  the  water-bath  to  49"  with 
9'S  pts.  of  nitric  acid  of  sp.  gr.  1-4,  and  8  pt»-  water,  whereupon  it  mclta 
into  a  yellowisU  mass,  dissolves  slowly  without  evolution  of  gas,  if 
ODiutantly  stirred,  and  then  gradually  deposits  crystalline  terapiammoDc. 
The  liquid  is  filtered  through  asbestos  ;  the  filtrate  saturated  with  potash- 
Ifty ;  the  solution  again  filtered  from  the  precipitated  cntaruine,  and  con- 
centrated to  a  small  bulk  ;  crystallised  nitre  is  removed,  and  the  mothcr- 
Itqnor  freed  from  carbonate  of  potash  by  jirecipilatiou  with  alcohol ;  the 
alcohol  distilled  off;  and  the  eooled  residue  treated  with  hydrocblorio 
■dd,  which  precipitates  opianic  acid,  hemipinic  acid,  and  opianyl.  If  this 
precipitate  t>e  dissolved  in  a  large  quantity  if  boiling  water,  opianyl 
Arystallisea  out  on  cooling  (mited  oith  ■  little  opiunic  scad,  if  tbeiiiitntity  of  water 
added  wsi  insufficient),  and  may  be  purified  by  recrystallisation  from  water 
or  aleohol,     (Ander^'on.) 

Ftvpertift.  Slender,  colourless,  six-sided  prisms,  acuminated  with 
two  faces,  (Couorbe.)  White  shining  needles.  (Anderson,)  Melts  at 
W,  find  solidities  again  iu  au  unctuous  mass  at  75''.  It  does  not  lose 
veight  by  prolonged  fusion.  Distils  without  alteration  at  155^  (Couerbe), 
not  even  at  270^  (Regnault,  Ann.  Chim.  Phyt.  68,  158.)  Melts  under 
water  at  T7',per  tent  liO",  and  solidifies  at  lOlS".  When  cautiously 
raieed  to  a  hi^h  temperature,  it  volatilises,  and  sublimes  in  beautiful 

'  '       (Anderson.)     Inodorous.     Tasteless  at  first,   but  with  sharp 
(Couerbe.)    Its  taate  is  bitter.    (Anderson.) 


onrstals, 
wntaste. 
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3     /  ~  *-   ,  'V    -.i*.  —  Or'irv-  .ii?v.!re5  in  26.5-7  pt*.  of  coIJ  witer 
-..,.. ^  ■      -    - .' .    J . *    i :  155    A L-lerson ).     ltd issol vcs  in   IS '.V*  pi- 
'.■  zzT-.    .  :-  -2  i>-    A' :^rf:»Ti,  of  boilinff  water. 

'  :  i:T.  £  •-  !•€■=  «^I::..~:  .ilt^-ration  in  h*/drrtchhric  acid;  it  is  i> 
f:"i'.e  :r.    .--:■. J.   t:::  -i'jr-olves  in  potas^t  and   in   pxi'i-ley,  aad   * 


Ar.  i"rr?r..  ■  I:  «  s-t  f  r^^cipiratfd  br  folunon  of  neutral  acetate  of  lead,  ba:  ir* 
«*■•  a:  :  :r*- ;::'-*'•'**  ■••  '  nnm^  irith  it  a  crrsulline  componnd  of  very  tahable  ex. 
lJ.i^^\  c,.:  tfc.:  ::x  J  J^  3?  P*  ^-  ''X''^*  ^f  lea<l.     (Couerbe.) 

ianvi  dijsolvcs  in  fr/cohoi,  et/ttr,  acetic  acid  (Couerbe,  An dew^-c , 
ntit  ciU     (Couerbe.) 


MECONIN-RESIN. 


Appendix  to  OpiangL 
fflechloic  Acid. 

E.     Ann.  Chim.  Phys.  iO,  343;  further,  50,  148. 
Mechtonavre,  Aeide  mCchlalqut. 

Fbmali'm  and  Freparnlion.  When  chlorine  is  pnssed  into  melting  opianji,  the 
inau  b<!Conieg  red,  tlicn  dark  bronn,  and  iDlidiliei  in  llie  crystiilline  form  on  cooling. 
The  BUM  nhich  19  nearly  inialtible  in  nster,  and  spnringljr  Bolable  in  ether,  is  treated 
with  lioiling  alcohol  of  ip.  gr.  0-B33,  whereby  a  solution  ii  formed  which  yields  crystal- 
line granules  by  ipontaneuus  emporation.  The  yellow  acid  mother-liquor  mtitaios  the 
fmter  part  of  the  absorbed  chlorine.  The  crystnlline  granules  are  colourless,  melt  at 
135*,  TOlstilise  at  190°  —  192'  with  an  odour  of  jumin,  decompasln|  partially  at  Lha 
aBiae  time,  and  yielding  drops  of  a  yellow  oil  which  aulsdifies  on  cooling  >nd  conCaina 
a-43  p.  c.  chlorine.  Tliis  i>  diasolved  in  potnib-ley  and  the  boiling  solution  is  tatunted 
with  nitric  acid,  whereupon  the  mechloic  anid  cryitallises  in  prisms  oti  cooling.  The 
Alorinated  crystalline  grannies  may  likewise  be  distolvitdia  weak  alcohol,  and  the  solu- 
I  treated  with  oiidc  of  silver,  the  acid  crystaltiiing  as  the  filtrate  eraporates,  in 
uIt  scales  which  sre  comerted  by  crystal!! sntioD  into  four-sided  prisms. 

long  four^aided  needles,  which  melt  at  IGO",  snd  hsvo  an  acid  reaction. 
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Tolatflliea  at  165,  leaving  a  small  quantity  of  charcoal.  It  is  not  decompoied  by 
Bq^  tilrial  or  hydrochlorie  acid,  but  ni'/rje  aciif  decomposes  it,  apparently  without 
^Ution  of  oxalic  no  id. 

It  dissolves  sparingly  in  cold,  more  freely  in  boiling  wafer.  Fredpitatcs  lead-nltt 
I  not  those  of  limr,  iron,  copper,  mercury,  or  tilver.^ 

Ditiolvcs  in  boiling  aleohol  and  in  clAer, 


Meconln-resin. 

IVKOBi.    Ann,  C'hint.  Fhgi.  S3,  3S2;  further,  S9.  150. 

When  the  cblorinsled  motber-Iiqnor  from  which  mechloic  acid  has  separated  {rid. 
a,)  ia  miied  with  water,  a  brown  chlorinated  resin  is  deposited,  from  which  tha 
e  may  be  eilrarted  by  boiling  with  aqueous  carbonate  of  soda. 


..     4651     .. 
..      3-87     .. 
..    49-62     ... 

5  H 

8  0 

..    64 

....      3-79 
....    49-56 

C-'H'O".... 

..  129 

..  100-00    .. 

....  100-00 
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Opiansnlphnrous  Acid. 

Tr:ff:U3^    JLxaL  PisrwL  SO,  10. 

Tn^^rr^^  exrJ  P'Tf^iratioiu  Hot  aa neons  opianic  acid  abmxlii 
ttcrr  iiuuriXT  ic  aIt^uoos  add  gaa,  and,  when  the  aolotion  eooli,  ao 
igiiuii:  *cLi£  syialhff!!  ool  prorided  the  qnantitj  present  ia  not  Im 
r-^nc  Mit  ft  st&afln  decree  of  heat  has  been  applied.    The  aolatigi 


£'y4jvcs2j^  ft:  ft  r!9;:>  keai  leaves  opiansnlphurons  acid,  generally  eone^ 
^  Jai  ssiOtS  isaa  uii^rx^  falphnric  acid.     The  tulphnric  acid  h  not  praota 


ji^nL  ac  a*  menlj  aa  accidentai  product.  (W&bler.)  Vtxk^ 
r  »  mwiuK.  i«  ;:m  TMUuani  si  t^  opiuic  add  to  opianjl,  vhich  then  onitei  nA 
2K  AmMDiw  Aai    C*&»\>»  -T  4SO=  ♦  2HO-C»Ui0O>,2SOS  +  2iSOS.U0^  (G*. 

7 't — z,^,^  i^elj-aystalline  mass.    Has  a  pecnliar  bittv 


to  W5Uer  C»HyO»,2SO^  accordiof  to  G» 
,"*^V-' •»  .-r  C*e>W^SO*,  m  the  latter  caae,  comparable  wkfc  fk 
a..-.  a:u  '.^  ur^  tvs<  «-:>rtM  i2.n?eu-silt  may  be  supposed  to  be  formed  bj  tk  «■- 
rcik.:.tt  "1  r.jxr  amifiB:  nL  wzx  rin^bite  of  ammonia  (xii,  27.)  The  latter  fbmii 
."f^.-.^ti  a  i2«*.!  r:e  mntc  rrMoi^jf  oxs  imC  howerer  etplain  the  resolution  of  cfai- 
^•-.•c-.^-rie'  JL-.U  uiu  fflviiar  ARt£  jae  »f  banms  add,  and  is  recondlable  with  WSdJer'i 
•^'2?-a:3i^iLU  A  Sit  ««'fr  JL  ^^  Irai-saJt,  only  on  the  supposition  that  the  uitia 
.:?.-. 3t;>>«u  4k~  rsi  i!ms«=iar!  tmsa^jtsi  to  drtTC  off  the  waiter.     (Kr.) 


r*^"a^»'>'-i"  'i-A.     '^•'i'*r  iTfr  is  ponred  npon  opiansnlphnroas  i«i 

■.\-..!iv^  Ti.  J-w-?    f.  tT i  lis?  >e5 {tartly nndecomposed,  whilst anotlf! 

-  .-.    4    >  ^.^.1    ;»;.    i:-    .liftz.^  »eid  which  separates,' and  sulpbuwii 

.   *  :     ;  ..  -fii  .    :>. — I:  r^is^te  teJei'icMs  acid,  after  addition  uf  hydra- 

.-      :c  ^  —       -I   v-jLv-i-    /■  ,<Mi>  it  forms  metallic  gold  vA 

.;..•.     •  i;n      Tm    rir: •:TJi:f<  of  harium   and  lead  dissolve  in  » 

>  :      .:     .    .T.-.ij  ■:  t:  ■£  -T  *.i  ri^r.*-*  scid.  formini^'  crystallisaWe  «ahi 

>  r    •:     i.r    i-c    ^;\-  riT'.c^i'i    :y    Liirlc    acid,    and    only  partially  bj 

7   \i.v-  —  r  ':-:'. CSS.  shining,  rhombuhedral  tallt* 

>  :  '.':•.  ;  ^.  ■  i:!*.  r>i=- ^  -  their  water  of  m'stalliaJi": 
1 .  ;jc'.  a.v.ci7*.>»  :^.  1^  ^  STurzr.i*  soIaMe  in  water.  AcconhDf  v 
.    .s.r    1    a.  .'•-:;^:-'i^--^oAi:ixcrviin^  to  Gerhanlt,C»il*]faO*. 

>.    f  J      •'  —  v..:-rc«fw    siroriTiy    shining,    four-si*W 

.     ^  .>,    %■     \      \  ■    -» ;TT    .r.ii  iticr*!  fices,  aT:»i  aconiiuatod  with  t« 

.  -.^   ♦  :v -*  :     ?  \-*.'ii=^-  Xi:":?^  ftr^f  rr  •i-vVvL     Permanent  in  t be  air. 

*  :iA-.ai»^*  Ti".  k-wi  ::.   t  -:a  yellow  hy  exposure  to  lija- 

.  ...»     f  •   :  -.  :   •a::-'*  ^  "^>  -  *=-  •-*  ^'-^*  at  l*i>'.  in  all  }3€!>i'.'. 

■•';>*-' '*i      "'-r?.  .•  A:'.   asjRisiin^    a    yellow   colour  i5<i 
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OPIASIC  ACID. 
CakvMien  aeeoi-diaj  to  Gerhardt. 


29-OS         20  C    30-25  ....     29'2.'I 


fhO 

C^H'PbOS.aSC  +  6Aq  .. 


SM2        PbO 


C»H'PbO',2SO*  +  lAq....  10000 


Opianic  Acid. 

CH'^O"  =  C'<'H"'0',0*. 

BIO  &  WbHLKR.     (1842.)     Ann.  Pkai-m.  14,  120. 
tva.  rharm.  50,  1. 

Blytr.     Ann.  Pluirm.  50,  36. 

bnENT.  Compt.Tend.^Q,\U%;  N .  Ann.  Chim.  Phys.  1%  y!2;  J.  pr. 
X'Chem.  40,  408;  Ann.  P/airm.C2,  10,5;  Compt.  rend.  21,  1118;  furllicr, 
|S4,  219;  -A'.  Ann.  Chim.  Phj/i.  19,  370;  Phami.  Cmfr.  1847,  381. 
fepKRBOii.  P.  Sne.  Edinb.  Trans.  20,  347;  Ann.  Pharm.  88,  179;  J. 
y  pr.  Ghem.  57,  358.  —  M.  Soe.  Edinb.  Trawiacl.  31 ,  204;  nlwtr.  Ann. 
Pharm.  98,  44;  .V.  Ann.  Ckvn.  Phyt.  46,  105;  Ckem.  Cmtr.  1856, 
[  450. 

^  J'ormai'OTi.  1.  In  tbo  oxidation  of  opiftn  (narcotino)  by  peroxide  of 
ttigancse  uud  sulphuric  acid  (Lieliifr  &  Wilhler),  by  peroxide  of  had 
T  Buipliiiriu  acid.  ( Marcli.iml.)  —  2.  By  boiling  hydrocbloraie  of 
I  with  excess  of  bichloride  of  platinum  and  water.  (Dlytb.l  — 
%y  the  action  of  dilute  boiling  nitriu  i^id  upon  npin.n.    (Anderson.)  — 

^B^  boiling  teropiumtuoue  witb  polasb-ley.     (AndiTsun.) 

V^Preparalloa.  1.  Opi3.D  is  dissolved  in  excess  of  dilute  suljiburic  acid  ; 
IbIv  pnlverieed  peroxide  of  manganese  \e  added ;  and  the  li<]uid  is  heutuil 
■tine  boiling  point,  wb«ireiipon  it  turns  yellow  and  gives  off  carboiiic 
'.he  boiling  is  continued,  witb  frequent  addition  of  peroxide  of 
icac  aud  aulpburic  acid,  so  as  to  keep  both  in  excess,  as  lonir  ns 
a  acid  continues  to  escivpe  ;  and  the  lii^uid  is  filtered  at  the  boiling 
—the  strtiw-yellow  fillmte  then  depositing  yellow  crystals  of  opianic 
^  as  it  cnols.  — '  These  crystals  are  triluralod  und  thrown  upon  o.  filter, 
pressed,  wasbed  several  limes  witb  coM  water,  again  stron|;ly 
,  heated  to  boiling  witb  hypochlorite  of  sodn  till  they  become 
colourless,  and  gntdually  mixed  witb  excess  of  hydrochloric  acid  : 
J  liquid  (ben  on  cooliiig  dcpOEits  cryatiils  of  opianic  acid,  which  aro 
phed  with  water,  strongly  prcsaed,  and  purilied  by  recryetallisalion 

n  boiling  water.      Tbe  matlier-liijaar  yields  a  little  mare  actd  by  eTBpontion. 

i.  Ouian  dissolved  in  dilute  faydrocbloric  acid  is  boiled  witb  excess  of 
ihloride  of  platinum  and  water  for  half  an  hour,  whereupon  the  liquid 
jt  assumes  an  orange  iben  a  dark  red  colour,  and  the  plaiinum-salt, 
Rtch  has  also  become  dark -col  cured,  melts.  Tbo  liquid  is  tiltered  hot, 
1  tire  impure  opianio   acid,  which  eryet&llieea   from   tbe   fiKn.V«  <nt 
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r-»  "air  t  puriBec  Yj  recxetallisation.  (Bljth.)  The  mocher-liqvor  yiekii 
r  *^  '«-i£r...  ar'x  r*  rvapamtion.  —  Thf  mother-liqiior  of  the  pRpwinon  of  opiinjl 
^:    "^  .  1    .krv-^B:  Tu>i2f  L  itrJit  apisnic  acid  bj  erapontion.     (Andenon.) 

Jnf»:r^:--s  :  iM.'X:r"ies5.  ttin  narrow  prism s^  grouped  in  ridiatin^ 
ir:.f5?'^  T!a:  irrvsurs  n*  a£  eiii  emrix  small  qnantitj  of  xanthopenic  arid  rdocn 
Ljti  c-ac::".:a-^  .'«.  Tijf  acii  iia?  a  eliffhtly  fitter  taste  and  a  weak  acii 
r:'iin>iii..  *.:  I-»i'*  :i  me-lis.  viibout  piving  off  water.  It  is  uot  rolitile, 
m::  C9r1l^  CT  iii£  5idt«  {•:  Lm  ^lass  ressels^  so  that  it  appears  to  distil 
•"iT  ~^~.'Laer  JuH'i  rr-iaijc  acid  rexnains  soft,  transparent,  ar J  of 
::•:  r. •::>.:=:: rnrf  o:  :i.r:»fr.T:tf  r^r  sereral  Lours  after  cooling,  then  berin* 

-.:_:..::  i  n  .^ct  vLieresf  frvm  ihe  surface  inwards,  and  «1owIt 
i::**.!-/!.?  .:  ":•:  c  lts*  •:  l  few  davs,  without  however  exhibitias  ibt 
.— v*u.....i»t  s:r;r:i.r-.  LLatr  lie  xcicrorfope.  If  water  or  alcohol  be  pocied 
v.v..:  u.i?  sji.-:ii'L?'  :i»:trir  acii.  while  still  transparent,  it  becuma 
i:-..i.-T  ^:::  u:-  -'  S-  ..t-£  w:i^  :be  liquid,  is  converted  into  a  wbiM 
s-^-.:  "^  s*.ass  1  snu-'.  cukiiiiT  rf  which  dissolves,  and  separates  c-i 
.- '  ..:^  .-r  wLif  LTpi^^rilj  aacrphous  flocks.  The  latter,  wha 
iZ:iji..:":^L  :j  'i':  TS-rr-sr-TK-  irMipz::  the  appearance  of  a  mixture  of  ]i«f 
li.-vfc^  j*ri.  5r.u. .  :.  iT-f  2ei  rr\si^.  Fused  opianic  acid  is  not  disaol*«'l 
;t  2,^  i!^. ::;  ULE  :c.:£  ^i  :i!v  &:icT  prc'Ionged  boiling  bj  aqueous  poUiL 

Wohler.  Blnh. 

A.  A. 

rr  : :i*r    .    5:14 sr-o* ....   57-23 57-02 

I  £..    ;.    ..       *  :f     ..  -       4-59  ....       4-64  i'S6 

.1  : >      >r        :->?:?-■      :^?-07 ....   38i3 3812 

."^^  •:*- ......  :".(  ...  :^^•w      -  iw-00  ....  loo-oo loo-oo 

IxiTfTL  Anderson. 


k  . 


v-A       .  :.\-w  ...  100-00 


■%".:.'*  nrj.-'w;    ;    .it-x-c  hri  i.--*i  i:  III" :     '''  fused  opianic  acid;  AnJerKS 

-i.:. .  fc- .  .-.rc:..:!:'-  '•  a?.'.  =  rcarr .-r  .*.  -jr. .  .i_-- ?..e. 
*     :.::••   .'c:j~*'   ^■-  *-'^  ".m-i  C-H'^x.^    :   r:;:  fr?a  hii  analrsfji,  G-r"'!.'* 
-•  «..      -r.-*-       I      ."^  -LaTfi  u-f  ".i-TzJ  i>rT*  £:tki.  wbirh  waa  adopted  by  BrT^ 
...,,      ■•.    . .  •  .  l:  :  tif  :»?^':  .-M'.-rri  :?"  :if  isalrsej  of  Laarent  and  Xz^- 

-...,.  ..      .^_     •     TriT  :  i:'l  *:■:=  ^:a:--:J  iu  the  air.  furoe*. vo'i- 
\   %  . .    J,     .i   ;-    . -■  -  I.Z     f.  i:.!  *:-rr?  w'.:h  a  l'rij:ht,  smokv  tir.t 
T"  -.       .    .,      ..   .-;...  ;i  *:!.:..-   ::   :<   zoi  ai>pnrint!v  aitorcd  ^7 
,  ...    .  I.  :::  v:..2  '.-:  ::=::<rif.i:^  falls  to  70",  it  Uc^'- 
.  1. ..  -     '  .•  i^-  :.  tt:":  . ::  :i:f  f:r:r.a:ic»n  of  an  v  other  pr-ir". 
;"    v  ^^^u.  ■[■■'•   -c:.  ::  :'.r=f  :T!ju:*"!phurous  acid.  —  4.  '.V  ;' 
■   ,  .^..TTs   ■    1'    *  .-  .':iT--C  ^'L'r.iT.  which  pn'diices  all  the  mi'i'l-.-> 
1^"  ^ ".  r  ^.-j  j:-.;  4.  i-s  -..-.-ijL"::?.  i=i  '-i  wrhij's  alirarin.  (An.lers.: 
■'    .  *  '7  -."    -  ^.:     ^    -T  ■•'     -^  I-    ."•?-  *.'  r.^rrj^  a  n?  Mish  velN'W  :>??;" 

,•    -^    .^.  -v -1  '.---.'      *    '"'-  a-d  dilute  suli'liuri'-af  ■ 

HiW  coa'f^t^l  *A»  teni^iaic  acid  by  boilin-  with  aqt^v; 
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bichloride  of  plaiiiiiinu  {BlytU.}  —  H  8.  Evaporated  nearly  to  ilrynesa 
with  aa  excess  of  strong  potai/i,  it  is  converted  into  opiatiyl  and  homi- 
pinio  acid.     (Mattliiessen  &  Foater.     Froc.  Hoy.  Sac.  11,  57.) 

2C™H"'0"'  =  CH'W  +  C-H'^Oi'. 
9.  Distilled  with  coucentrated  kydriodie  itcid,  it  yielda  iodide  of  methyl 
and  a  umi-yolatile  substauce,  wiiich  ia  easily  decomposed  by  heat,  and 
oxidises  readily  in  the  air,  especially  in  contact  with  allcalia.     (Mat- 
tliieeaeii  &  Foster.)^ 

Comhinalioni.  Opianjc  acid  ia  slightly  solnble  in  cold  waUr,  much 
more  soluble  in  hot  water,  so  that  the  solution  eolidiSea  completely  on 
cooling.  (Wohler.)  —  With  bases,  it  forms  the  0/'aiia(«,  all  of  which 
■re  Bolulile  in  water,  —  Hot  aqueous  opiai ' 
nntea  of  barium,  lead,  and  silver,  with  t  ™ 

OpiaiuUe  of  Ammonia.  —  Opianic  acid  ab 
of  temperature,  and  deliquesces  instantly  i 

saturated  solution  of  opianic  acid  in  ammonia,  mixed  with  alcohol,  and 
left  to  evaporate,  yields  large  tables.  If  tbc  solution  be  evaporated  even 
at  a  very  gentle  heat,  a  transparent  amorphous  mass  is  obtained,  which 
'when  covered  with  water,  becomes  milk-white  and  dissolves  but  partially, 
leaving  opiamniono  in  the  form  of  a  white  powder.     {Wiihler.) 

Opianatt  of  Bars/la.  Prisms  united  in  radiating  groups,  which  efflo- 
resce when  heated,  giving  off  G  p.  c.  water  (2  At.  =  COO  p,  c.  Aq.), 
and  dissolve  very  readily  in  water,     (Wtibicr.) 

OpianaU  of  Lead.  Obtained  cither  in  very  brilliant  transparent 
orystals  apparently  of  the  form  of  sphene,  or  in  anhydrous,  slender 
prisms  united  in  tufta.  The  former  crystals  contain  5'1  p.  c.  water 
(2  At.  =  5*44  p.  c.  Aq.),  part  of  which  they  give  off  at  130°,  and  the 
rest  at  150",  melting  at  the  same  time.  Begins  to  decompose  at  180".  — 
Dissolves  with  some  difficulty  in  water,  more  readily  in  alcohol. 
JWobler.) 


c  acid  decomposes  the  carbo- 

!,  with  rise 
I  aqueous  ammonia. —  The 


20  C   

II  H  

11  O  

PbO  .- 


Crgalatt. 


WShler, 


CP'II'PbO"'  +  2HO    3308 


Opianaie  of  Silver.  —  Short,  translucent  prisms,  with  a  tinge  of  yelloir, 
ifcich  however  appears  to  be  produced  in  the  first  instance  by  the  action 
I  light,  the  colour  being  afterwards  unaffected  by  light.  Gives  off  tta 
nier  of  crystallisation  towards  100°,  and  at  200°  becomes  opaque  and 
'  ■"  I  into  a  liquid  of  fine  dark  green  colour  and  metallic  lustre,  after- 

B  acquiring  a  ted  metallic  colour  and  ultimately  leaving  metallic 

■.    (WBhler.) 


20  0  .. 


.,  120 


E7-8G 


WeUer. 
..    37-89 

2-84    M.     3-10 

22- n     22-36 

36-59     36-Gfl 


C*lPAgO'"  317     ....  100-00    100-01) 

Opianic  acid  dissolves  iu  alcofiol  and  ttlier. 


^1.1-  .='> -r-i    J»      !■'    ui.-  4-? 

■     I:    --.-r     ^  ii:  .1  ::   -Z-iz    zirc:-:'Ee)  bv  nitric  acM 

*  7-:-  X  Lr      *    -11  u:  i  --31:^!^   aci'i.    or  peroxide  uf 

..:  -   I-..-'  1-    •  ■:   1.:.       ~";l_Tr.   — 2.  Bv  boiliDsr  chlor> 

■j-:    "v --    .  .  ;-r  Li    :.:-!.:  I-r   .'  rla:incm.     (Birth.!  — 

:  .ii."   1     ■"     ^  a.^:    x,:  i  :t  r*-:r.illr  uf  lead  and  sulphsrk 

:  -  :  vi,  r  ^  .:  :  .:  ilii-      Birih.;  —  4.  By  the  jiciLd 

3  .LJ_  r  L  iL       ZiLT.i  -::*«-  ik  F.«rjer.  p.  42&.) 

-    I.     1     I^jj.-:   fc.:  I  1»  l-T:i:-=-i  to  the  boiling  point  witli 

f_i:f  r-Lil^c  acid  added  bj  dropf  liil 


1"'    -C     "t'l- 


«         ■  ^ 


:. :  :.:•  l    •  rn^  *    t'-ri:-*     ::f     -^i:i  '.*::  :o  c-xl  partiallv  ;  a  qui:- 
- --  :  i_"  :   L-  1  --  ::  -1  ?i£:-Ti:  ::  precipitate  the  whole  ol  tic 
-r.      •:.:      Lzi  --I'i   L^r.-.i  ::-«-i:-:ri:i-i  ".o  the  cryssalliaing  fii'ist. 


:.-'  V:— r.^-:  17  .ui.^    b"  :  r-^ii   :-7-?--L_a«  -~t  in*,  and  the  liquid  fil'.er- i 

-  n  -  .    -s   — :=sj    r  ict:  •:  z-i"  i.-  r    "»:_..=.  in  n^  j  fshsed  by  rrcrTttalliM'.  ■. 

:. :,- -_-r-..-^-i  ^:t:.-  :.  ~  :.ir  — '2.  T'.-?  molher-liquor  obialii . 
-■--:■  :  --  1  :  7  I-  :  i:!;  :^  it^r.'r^-i  at  p.  427,  2,  is  slov'y 
:•  ^.  ^'    !.-:?-_:?  VI     :  :::j.:    3  i-:: -cihi«  separate  1  from  it.   Ti*' 

":  :  L^ri"!!:^  1  irT  ^-: .:«"■?.'.:"?.  ^!vc«  c'ff  a  large  q nan titj ff 
'  .        •      1-  :  rt«   i:  -  7  :  1-  "J  -y*  '-'.-::-:.■-?  evaporation.  large.  L: 

.      *  :-    :   : :  ■       I  :    1'  :    ~1    1   '•  V  ^-ick  recr_vsialli<ition  fr : 

-  -:        :  -   -^   :    --     -:   T.  ^   :  -:--:*.       3!v!:i.    — 3.  The  <oIl:.'. 

f '  .  >.  ■    •  •_  :■  7    t-  •    ?    :"'  ■    ~  •  i:b  "t  i  .:::o  aci-I  has  ^qar-U  . 
.■■.-■■-    :     ■-■:     -  .    .  .   :.-.L  ::.e  jcov-ij-iiaio  is  wa?IitJ  rs'. 

■        »  -  ■        ^  -     -  -        ^       ■      ^  *  ^  A      •  «  ^-       ■      •!  I 

r-  ."       .-    —  ."■    ■-       ■  •'  T*-^''-*  «^^'"hlor\  «r  !-.:: 

■  .■•-.•         7    .-.         ::-.?    a    -.  .::.:ly  M'ur.  s..iiiewlj:il  a^lr:•.■■ 
:   ?:  .  1  ?:•     .:   -.  -  r^i:-.  .-        '>V.i/er.  Rlvth.)     Efflnresi'i? ::: 
:  -        ;      ::  ■  ■    •    ~  :  '-  "?  r   c   ^^.i:cr   4  At'.  =r  13-74  p.  c  A  : 
■•.       -     ■?   :.-    >.     ..:.  i  >."   i.r-r  :::  a  lijhly  crystal  lino  >t;i:'*  :: 
>.iv  '  r  f-   .  r.  i'L  ..-::»cxL  iw-  ui*Le>,  in  c^hining  lamiua'.  1:k.' 
•  r  •             •'•    .  ■  r 

:.  c    '  ::  r?  :<         .    .-J  ^4    ....    51-93    ....    531: 

•     H  .  ■«•-:     .    .  .       40.^     .   .       4S.%     ....       4  64 

::v^  ^-  4:44  42  41       ...      42-49      ....     42.19 


^.ji  ,  -  :::        :  .  :    •  0    ...    99-2:    ....  10000 

\\,    '.-   ■  ~   :-'\  -■■;  -'    '   .    ■        ■    ■   :     .'.  ..-  C    li'i")";  it  was  fii>t   reaver.  :s^'J  i»  1 

<   ■        .  ■,    1  ,.  -*.■-•         .....-'■■■-  ^ 

..    .»;      /.      li- :.."j  ;:.*.c    a*  1  ■.::.*    ^^ith     a    liiiiiiiioi:?    L.' 

A\  »  l.'.rr  Him:i*;  «::''■■  ;--.^.   -  •  J  'i-^l  •'i»-'l  tlilulo  sulpLurc  a«'i.  ■ 

:ipir;it>    to    lo    Ov  n.j-ltii  ly    rt.-'.voi  ii  to    i-arlumio   aciil    ami   wjN^ 

'Wihlor.'  —  l>:-;;l!c'i  wiih  iXL^s^  uf  c<.'UCcnlraieJ  A^</nWi*c  ocu/,  it  l* 
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completely  resolved  into  carbonic  aci<l,  iodido  of  methyl,  and  an  acid 
baving  tbe  composition  C'H'O*.     (Matthiesseo  &  Foster,  vidii^f-) 
C^HioOu  +   2HI   =   C»H"0'   +   2C=H>I   +   2CO'. 

ComiinaCtonj.  Heroiptnic  acid  dissolves  with  diffically  in  cold  water 
(Wohler)  ;  more  readily  than  opianic  acid,     (BIyth.) 

Hcmipinic  aoid  ia  bibatie.  (Laurent.)  It  forms  bihanc  {neutral) 
MftiCH'M'O" and  mojiD-6amc{ari(i)  salts  CH'MO".  (Anderson,)  The 
lead,  silver,  and  ferric  siLlte  are  insoluble.  The  last  has  a  Gne  oraiigO' 
yellow  colour.     (Blyth.) 

Uriiiipinale  of  Ammonia,  —  Crystals  permanent  In  the  air.  (Wrihler.) 

Ilfmipiuate  of  Potash.  —  a.  BHaaic.  —  Easily  Boiiible  ;  crvBtalliscs 
with  dilHciilty.  (Anderson.)  —  d.  Monobaiic.  —  Obtained  by  half  eatumt- 
ing  aqueous  hemipiuic  acid  with  potash,  and  evaporoting.  —  Forms  thick, 
rix-sided  tables.  Has  a  strong  acid  reaction.  Contains  143  p.  c.  water 
of  crystnJIisation  (5  At.  =  14'55  p.  o.  Aq.),  which  it  gives  off  at  100". 
Easily  soluble  in  water  and  alcohol.     (Andereon.) 


ffemipinate  of  Lead.  —  White  precipitate  insoluble  in  water.  It 
dissolves  in  aqueous  acetate  of  lead  and  afterwards  separates  in  trans- 
parent crystalline  nodules.     (Wiihler.) 

Hemipinaie  of  Silver.  —  Bibaiic.  —  White  precipitate  insolnble  in 
■water. 


.      340     .. 
.     33-32     „ 
.     17-86     .. 

ADdcnoD. 

9  H  

....      9'0    . 

....      3-)  6 

KO    

.„.     47-2     . 

..„     17'SB 

CHi'KOn .. 

....  261-2 

..  100-00    .. 

....  100-00 

HO    ....    27-2B 

8     ....       1-Bl 

80    ....     1818 

232     ....     52-73 

E: 

WeUer. 
27-19    ... 
1-HS     ... 
18-10    ... 

52-8B    ... 

BljlK 

10  0 

2  AgO    .... 

17-87 
52-75 

C»H»As'0'" 

440    ....  100-00 

100-00     ... 

100-00 

CoDUiE.  5305  p. 

-Ago 

(Aodmon.) 

Hemipinic  acid 
(Wohler.)     Itiaea 

dissolvFB  more   readily  in   alcohol 
Hy  soluble  iuefAfn     (Blyth.) 

than    in 

IT  Appendix  lo  Ilemipaiit  Add. 

Acid  produced  by  the  decompoflition  of  Hemipinic  Acid. 

C"H'0». 

A,  MATTniEssEN  i  G.  C.  FosTEn,  Pruceedini/i  of  lAe Itoyal  Soeiely,  1I,5B. 

Obtained   by  distilling   hemipinic   acid  with   concentrated   aqueous 
liydriodie  acid  f,.fj .«;,.)  and  eviipoiuting  the  residue  on  the  walcr-hatli  : 
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crystals.  Ita  aqueous  solution  Uas  a  strong  aciil  reaction  to  Icst-paper. 
At  100",  the  crystah  losa  H80  p.  c.  water  (3  HO  =  U-92  p.  c),  mj 
slowly  sublime. 

Matlhieiaea  &  Foiter, 


britd 
U  C 

(  100'. 
B4     . 
6     . 
6«     . 

.    5*-54    ... 

3-90     ... 

.     41-S6    .. 

mm. 
...    54-39 

...      3-)l 

C'R'Qo 

154     . 

.  100-00    ... 

....  100-00 

Tlie  GompoiitiDn  of  this  acid  igiigna  it  >  place  in  tlie  fallowing  uric*. 

C'HHy    Oil  of  bilter  Rlmonds. 

C"H»0*    Benzoic  acid. 

C"H*0*     Salicjlic  Bcid. 

C"H'0«    Add  from  iemiiiiDio  »cid  (M.  &  F.) 

Ci'H'O'o    GpJlic»dd. 
>C"H'0"     Taanoiylic  acid. 
Iti  beliaiiour  witb  rerric  chloride  (in/)  coaaects  it  with  Mlicylic  sad  gallic  uid. 

Heated  for  Bome  tima  to  a  little  above  100",  it  gradually  bMoniu 
brown  ;  tbe  same  cliange  takes  place  irhen  a  pmt  aijncous  solution  i) 
evaporated  oa  the  water-batli,  but  appears  to  bo  prevented  by  tba 
presence  of  a  trace  of  hydriotiic  acid. 

It  ie  moderately  soluble  iu  cold  water  ;  very  soluble  iu  Lot  water. 

It  has  decided  acid  properties,  but  none  of  its  salts  bave  yet  been 
obtained  pore.  Its  alkaline  and  alkaline-earthy  salts  are  very  ijuickly 
coloured  brown  iu  the  air.  The  lead-salt  \a  ft  yellowish  white,  enriy 
precipitate ;  the  silver-salt  decomposes  almost  instantaneouslv,  even  in 
the  cold,  with  separation  of  metallic  silver ;  the  copper-salt  is  iIecoiii|>o»J 
at  100°,  with  separation  of  euboicide  of  copper.  Witb  sesquiMoril'  of 
iron,  the  acid  or  its  ammonia- salt  gives  an  intense  indigo-blue  colomtion, 
which  is  destroyed  by  strong  acids,  and  changed  to  blood-red  by  onunoniL 
In  a  clear  mixture  of  sesquiehl'iride  of  iron  with  red  prussiale  ofp^aik, 
it  causes  an  immediate  precipitate  of  prussian  blue. 

The  acid  dissolves  very  readily  in  hot  alcohol  and  et/ier.    •[ 


fli 


Sulphopianic  Acid. 

C~H"S'0«  =  C»H"'0*^0'. 

WoHLEH.     Ann.  Pharm.  50,  12. 

Comp.  page  428.  When  washed  sulphuretted  hydrogen  gns  is  |UwJ 
into  aqueous  opianic  acid  heated  to  70  ,  the  solution  bocumes  turbid  U'l 
deposits  sulphopianic  acid,  the  formation  of  which  dot*  not  ceue  till 
after  the  sulphuretted  hydrogen  has  been  passed  through  the  wlutioD  foi 

Yellowish  powder,  which,  if  heated  while  still  immersed  ia  tb« 
niolher-liqucr,  meltd  to  a  pale  yellow,  clear  oil  which  solidifies  on  coolin;. 
Tbo  alcoholic  solution  yields  slender,  pule  yellow  transporeot  primiii 
which  soften  bolow  100  ,  melt  completely  below  100°,  and  cannot  ■Jia^ 
wards  be  obtained  in  tbe  crystalline  form  by  spontaneons  eraponUioB  «t 
their  alcoholic  lolotion. 


OPIANATE   OF   ETHYL.  433 

Amarphoia.  W6hler. 

EOC 120    ....  53-10  53-15 

10  H 10    ....  4-42  4-19 

2  8  32    ....  14-18  14'32 

8  0 64     ....  2flS2  28-34 

CH^ffO"    226    ....  lOO'OO    lOO'OO 

It  i*  therefore  apinnic  add  hiving  2  At.  O  replaced  bjr  2S,  or  2H0  b;  2H9. 
KUer  origioMj  gave  the  formula  C^H'S^O*.  which  wu  altered  by  Gcrliofdt  [Comfl. 
tiim.  I,  61],  and  Laurent  {Compt.  rend.  20,  1118,  21,  141B.) 

Dicom.p'itit'io-nt,  When  kealfd  above  ica  nieltrng  point,  it  emita  a 
ttrong  aulpbur-ycllovf  vapour,  wliicli  tbicltens  to  fine  yelloT  cryatallina 
needles,  insoluble  in  WHter,  easily  soluble  in  alcobol.  —  It  hitrnt  with 
flame  and  liie  odour  of  sulplinroun  acid.  —  In  alkaline  solution,  it  decom- 
poses after  a  nliilo,  with  formation  of  metallic  Eulpbije. 

fcComiinat■iu^u.  It  dJesolveB  in  alkalU,  forming  a  yellow  solution 
ch,  when  recently  pregiareU,  may  be  precipitated  by  acida  without 
lution  of  sulphuretted  hydrogen. 

Sulphopianale  of  Lead.  —  Ammoniacal  sulphoptanic  acid  added  to 
neutral  acetate  of  lead,  throws  down  a  copious  hrown-yellow  precipitate 
vliicb  becomes  brown-black  after  b,  white,  under  the  liiiuid,  and  nt  the 
boiling  heat  is  immediately  converted  into  bkok  sulphide  of  lead. 

SnlplKijnannte  of  HUvfi:  — A  solution  of  sulphopianioacid  in  animonin 
forms  with  nitrate  of  silver,  a  brown-yelluw  precipitate,  which,  if  k-ft 
nnder  the  liqnid,  changes  after  a  while  to  black. brown  sulphide  of  silver. 
If  quickly  filtered  and  dried  iu  vacuo,  the  precipitate  may  be  melted  on 
paper  wit'liont  loss  of  weight.  When  burnt,  it  leaves  black  sulphide  of 
tilver.  It  contains  quantities  of  silver  varying  from  28  to  37  per  cent. 
(C»H'AgS'0>=32-43  p.  c.  Ag.)- 

Tho  Bame  precipitates  are  obtained  with  lead  and  silver-saltn,  by 
dissolving  the  sulphopianic  acid  in  boiling  mono-hydrosulpbate  of  am- 
monia, volatilising  the  excess  of  the  base,  and  then  adding  the  metallic 
fialts.  Sulphopianic  acid  is  therefore  not  a  sulphide,  since  it  combines, 
not  with  sulphur-bases,  but  with  oxides. 

Snlphopianic  dissolves  reiuiily  io  alcoliol,  forming  a  yellow  solution. 


k 


Conjugated  CumpouniJs  of  iJie  OpUin-seria. 

Opianate  of  Ethyl. 
C«H»0'°  =  CHK),Cr»H'0». 


KDEBSON.     Ann.  Pharm.  86,  193. 

Ojnanic  etiler,  Opiannajihlha,  Opiaatiiare-iilker,  Opian-tianiler. 

Formation  and  Pj-^orod'on,  —  When  a  warm  alcoholic  solution  of 
opianic  B«id  la  saturated  with  sulphurous  ncid,  and  the  liquid  somewhat 
coDceotrated,  opiauic  ether  crystallisoa  out  on  cooling.     (Wohler.)  —  It 
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.'-T:*r-srfr  ?»'«-£.■«  iriTT^i  ii  tsfif-  whi«i  melt  to  a  tnnfpinit 
_  .  Hit  ii=  -  !-■.:■  "riiEi  if*a::»»i  1. .:«.  isd  is  lie  S.-:l.r.g  point  aniier  wiler. 
Z:  laj  I  fcr.cx  I*"-  i  naKJ:c.     Grr*s  cf  ?  i»3  p.  c,  water  at  100'  (cdct- 

AiiflCTMni* 

2«  C 144    _    56-69    5645 

U  H 14    —      5-51     5-67 

11 0 96    .-    57-80    37-88 


OH'"0.aO.C*HX>"   ..    .  254    ....  100-00    _. 


100-00 


Y:«rli«  aLtMtoi  »ten  boiled  with  potash, 

I;   iLsoIref  fparln^Ij  in  cold,  somewhat  moro   freclj  in  boilm: 


The  ethjl-liemipinatef  are  difficult  to  obtain  pure.  JLqneonf  Vm*- 
mad  doea  cot  precipitate  Uad  or  silver  salts,  but  forma  a  bdij- 
jeUow  precipitate  with  sesquickloride  of  iron. 


r 


Elhyl-hfmiptnatt  of  Baryta.  —  Obtuiiied  by  digesting  tlio  acid  wiili 
carbonate  of  baryU.  Small  tufts  of  needles  wliicli  appear  to  docoinpose 
vith  great  facility. 


t 


Opiammone. 
C"H"NO"  =  C"H"A(1C",0'. 
WoHLEB.     Ann.  Pharm.  50,  6. 

BinapiammiHu  (Anderaon,  Ann.  P^arm.  86,  189.) 

FomuUion.  In  tlie  decomposition  of  opianate  of  ammonia  by  beat. 
(Comp.  iiT,  429.) 

Preparation.  A  solution  of  opianio  acid  in  ammonia  is  evaporated  to 
drynesi  at  a  gentle  heat ;  the  transparent  amorplieus  residue  ia  kept  at  a 
heat  somewbat  above  100°  and  constantly  stirred  as  long  ob  it  snielta  of 
ammonia ;  and  tbo  mass,  nbicli  has  now  become  pale  yellow  and  insolublo 
in  water,  is  freed  by  boiling  with  water  from  any  opianate  of  ammonia 
that  may  have  escaped  decomposition. 

Propeiikg.  Pale  yellow  powder  consisting  of  microscopic,  translucent, 
crystalline  lumps  j  in  tbe  perfectly  pure  state,  it  would  probably  bo 
colourless.  Melts  easily  wben  beated,  and  creeps  up  the  side  of  the 
Teasel,  without  subliming. 

IVuhler. 

40  C  ,.„„ 240  ....  59-85  69-88 

16  H  .„ 19  „..  4-74  488 

N.„,.„ „.  14  ....  3-48  3'7S 

16  0 128  ....  31-93  31-51 

cnr'No"  401    ....  loo-oo    loo'oo 

Wiidlcr  furmerlir  mppoied  it  to  be  Ci"H'' NO".— Opiammone  =  2  At.  C^H'^O'" 
*  1  Al.  Ntl>  — 4  AL  HO 

DeeompoaitUmi.  1.  Opiammone  Bomewlint  strongly  htated  in  contact 
with  the  air,  emella  like  melting  opianic  acid,  and  gives  off  a  yellow 
vapour.  — 2.  Whou  it  is  boiled  for  aome  time  with  ioaler,  a  small  portion 
dissolves,  probably  in  consequence  of  decomposition.  Heated  with  water 
tn  120°  in  a  sealed  tube,  it  dissolves  completely,  forming  a  clear  pale 
yellow  liqnid,  which  on  cooling  deposits  cryatiila  of  opianic  acid,  while 
opianate  of  ammonia  remains  in  solution.  — 3.  It  dissolves  in  cold  oil  of 
tUriot,  forming  an  orange-yellow  solution,  which  ia  rendered  milky  by 
water,  but  becomes  clenr  again  when  heated,  and  deposits  crystals  of 
opianic  acid  on  cooling,  an  ammoniacal  salt  being  formed  at  tbe  same 
lime.  —  It  is  not  altered  by  hot  dilute  acida.  —  4.  An  aqueons  eolation 
of  pure  potaeli  or  citrbonaU  of  potaxh  dissolves  opiammone  after  a  few 
seconds,  with  evolution  of  ammonia,  forming  a  uranium-yellow  solution. 
On  boiiiag  the  solution,  J  of  the  ammonia  belonging  to  tbe  opiammone 
escapes,  and  hydrochloric  acid  then  precipitates  yellow  flocks  of  xantho- 
pento  acid,  whilst  the  filtrate  on  cooling  yieltte  crystals  of  opianic  acid 
iiux«d  with  xanlbopeoic  acid. 
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Andcfioo. 
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.- 
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^aw»xM^ 

100*00 

D^oempmiirjnM.  Cold  oil  of  vitriol  dusolTes  teropiaimiKMit  v 
^T^v,  or,  when  bemted,  with  fine  crimson  ooloor.  —  TeropianiiMM 
DC4  deeonpwed  bj  hfdrocklonc  acid  or  osimama,  bnt  miieric  acid  dm 
Kues  it ;  it  £§  ftlao  deoompooed  by  />oto«4  into  ammonia  and  oaii 


It  dinolret  sparinglj 
in  etker.    (Andenon.) 


BROMINATED  OIL  OP  TUKPENTINE, 
Oxyiodo-nucleui  C^IBK)*. 

lodopianyl. 
C»IH'0'  =  C"IH'0',0». 
Andeiuson.     Ann.  Fharm.  98,  48. 

lodomeemin,  HyJrurt  d'ioilopianslt.     {Gerbsrdt,  TraiU,  i,  1049.) 

FonnaiioTt  avd  Pnparation.  WLen  chloride  of  iodine  is  added  to 
ftqueoUK  opiaayl,  and  the  mixture  left  to  itself  for  severaJ  dayi  in  &  warm 
place,  long  crystals  form  io  it,  coDta.miiiatGd  br  free  iodine.  They  are 
purified  by  recryBlalliBiition  from  boiling  alcohol. 

ProprrCia.  Colourless  needles,  which  melt  at  112°  to  a  colonrleea 
li<^nid. 

IAndvioii. 
20  C  1200.,..    37-« 37-16 
9H  9-0  ,.,.       3  81  8-96 
I    1871  ....    39-70  39-48 
S  O  640  ....     £001   2040 
i 
ID] 


lO-OO  100-00 


Uteompotkioni.     Melts  at  a   temperature  abore  100°  to  a   brown 
uqoid,  which  decompoees  at  a  stronger  heat,  with  volatilisation  of  iudin 


I 


It  dissotvos   in  oil  of  vitriol,   for 
beated.  —  It  is  decomposed  by  nilric  a 
It  is  nearly  insoluble  in  wattr,  mon 


ig  a  dark-coloured  liquid  when 
id,  with  eeparatiun  of  iodine, 
soluble  in  alcohol  and  ether. 


BromiTte-jiudeut  C'Br'H". 

Brominated  Oil  of  Tarpentine. 

CP'Br'H''. 
Dbvillb.     Ann.  Ckim.  Phys.  75,  83;  J.  Pharm.  26,  678. 


Formation  and  Preparation.  Oil  of  turpentine  is  gradually  mixed 
with  small  quantities  of  bromine,  till  a  dark  T«d,  fuming,  viscid,  bcary 
liquid  is  produced  ;  this  liqnid  is  partially  decolorised  by  animal  charcoal ; 
and  the  free  hydrobromic  acid  and  water  contained  in  it  are  removed  by 
igitatioD  with  chalk  and  chloride  of  calcium. 

Froperliei.     Sp,  gr.  1  -975  at  20°.  —  Dextro-rotatory. 

LD<!TilIb 
ric 


SOC 120  ....  2G-S5  27-43 

*  Br. 320  ....  70-79 

12  H 12  ....   2'G8  3'0O 


C-WBr'H"  _.. 

I  Iwmcric  with  bromolerebene. 


438  PftUlAKT  KUCLEUS  C»H»:  OXTBBOHINK-NUCLBUS  C*BrtfQF. 

Bromoterebene. 

Pmux.    Amil  Ckim.  Fhyt.  75,  51;  J.  pr.  Chan.  22,  92;  /.  Fham, 

Wbea  l^rranizie  is  elowlj  dropped  into  well-cooled  terebene,  till  tb 
liquu  acquiivis  a  deep  red  eoloor,  a  large  qaantitj  of  hydrobroouc  acid  i 
rires  fdH,  and  bromoteivbene  is  formed,  whieh  maj  be  cieoolorised,  thotgh 
Ilia  ooBi|iiM«h',  bj  tveataent  with  aoimal  charooaL 

Baddii^  Tisdd  liquid,  of  sp.  gr.  1*978  at  20^ 

l>e?ine. 


20  C 

4  Br    

If  H      ..> 

—  120  _ 
_  320  -- 
--.    12  ^ 

26-55 

70-79 

2-66 

••«••••• 

••—•m 

27-43 
2-95 

_  452  ^  100-00 
of  tiuwtinft. 

It  firei  off  bTdrobromio  acid  (which  jrielda  fzoe  hcaiaik 
itk  ibe  air)  and  leares  a  rendae  of  charooaL 


Osycromitu-nuclau  C"BrH»0«. 

BromopianyL 

C*iPBrO»  =  C»BrHHy,0'. 

St'/mt/miKvitcfi^  is>nrf  ie  irwcfi—jrff.    (GeriiArdt,  TVaiii,  4,  1049.) 


JV^wncw  i^i  r^rfr*zr^siicn.  TMien  bronuDe- water  is  gndnliT 
^•i^  :«.-  3b>2»ca;$  cr^Tu  crjstals  of  bromopianyl  separate  oat,  udnj 
&^  parLi<c  Vt  Kcrr^caliijasivHi  from  boiliDg  alcohol. 

*r-v«tf7nck     Cv^corleai  needles,  which  melt  at  167^,  and  behareii 

AndersoB. 

20  C  120  --    43-95  .^.^    43-81 

*  U  -.. 9  —      3-29  ^.^      3-40 

Br- SO  —    29-30  .^.^.    29-21 

5  O 64  «.    23-46  28-58 


C*H^BrO* m  —  10000 10000 

mitrm  sfftrijBi^T  in  mater,  more  xcadilj  in  akckol  and  Hher. 


CHLORINATED   OIL  OF  TUnPENTINE.  439 

Chlorint-nueleut  (^Cl'U"^ 

Bichloroterebene. 

C^Cl'H". 

WiLLE.     Ann,  Chim.  Phyi.  75,  40;  J.  pr.  Chem.  22,  91;  J.  Pkarm. 
■   26,  665;  Pogg.  51,  433, 

MmacUorttribine. 

When  the  product  obtained,  together  with    hydrochloric  acid  and 
Bjrdrocbl  orate  of  terobuDC,  by  the  tliatillation  of  quadrichlorotercbcne,  is 
keated  with  a  quantity  of  potasli-ley  suUioient  to  eaturatu  the  hydro- 
chloric acid  which  is  act  free,  bichloroterebeue  is  produced,  and  may  be 
^ehydrated  by  rectification  over  chloride  of  calcium: 

aCwCl'H"  =  20C   +   aC^aW*  +   SHCL     (DeriUe.) 
.  Coloarleas  oil,  of  sp.   gr.    1137  at  20°;  refracting  power   1-5186 
"     '"  \  1-531.     (Becquerel  &  Cahours,  Pogg.  51,  427!) 
Deville. 

20  C  120  ....     58-53  58-27 

2  CI 71  ....     34-63 

14  H  14  ....      6-84  6-83 

C"C1'H"  205  ...  lOO'OO 

I  It  is  resolved  by  heat  into  hydrochlorate  of  terebene  (p.  274),  and  a 
Hdno  of  charcoal. 


adorine-nudevt  C'CI'H". 

Chlorinated  Oil  of  Turpentine. 

C"C1*H''. 


Ann.  Chim.  Phyt.  75,  57;  /.  Phamu 
\2i,51.  —  Pogg.  51,  433. 


!6,  672;  J.  pr.  C'htm. 


Fonnatitm  and  Preparation. — When  cblorine  gas  is  Tery  slowly 
pasrad  over  artificial  camphor  (p.  265),  a  email  quantitv  of  hydrochloric 
acid  gas  is  evolved,  and  there  is  formed  a  liquid  coloured  yellow  by 
cblorine  (C^H^'Cl'iHCl,  according  to  Deville),  which  dccompoaes  with 
explosion,  even  in  the  atmosphere  of  chlorine,  but  still  more  in  contact 
with  the  air,  giving  off  hydrochloric  acid  gas  and  chlorine,  and  solidifying 
to  crystalline  chlorinated  oil  of  turpentine.  —  It  ii  alio  prodaced,  miied  with 
qnidrichloroterabeiie,  hj  psBsing  qhlurine  into  oil  of  lurptntine  (p.  248). 

Pr(ipertif».  Crystalline  mass  of  sp.  pr.  I '5  at  8°,  and  refracting 
power=  1-544S.  Melts  without  volatilising  between  110°  and  115°. 
Has  no  optical  rotatory  power. 


*  n 


"Ciot  jiuwiy  hesased,  it  gH«>  off  %  krge  qttiititj  of 

-^-1.  msomaaiA  ci  charoml,  and  jrieidi  a  dutiUate 

lil  ic  striMiidse.  artificial  camphor,  a  body 

fnoaakj  C*H^HIP,  and   a   laz|^  qiuuBkitj  k 


■4, 


Flja.  T5,  4ii;  J.  pr.  Chan.  22,  90;  J.  Pham. 
1*L  {a{4.  —  FifffL  51,  ^3. 


J'r?-ihEai»  eii^  Pr*r*srzi>:M^    CUoiiiie  gas  Is  passed  tbroagb  terebecc 
-BitiusiL  %3fi  ex^ifsei  ?•:■  'irfvfcd  daT-Ii;:)il,  as  long   as  any  of  it  ii 
S0ann«iL  v^dTvavKT  zt  L'xalsne  add  gas  it  abundantly  erolred,  eo  tbi 

ii»f  zti'TLii  rifi'iv^  TTil-*  ^cT^^i^rre  15  liable  to  bnrst,  anless  it  be  freqaeatly 
icei'!*l-  —  Tiai  r:in  :*:nTii  j*  i_*:  :*'i'a,--aed.  to-rttaer  with  chlorinated  oil  of  turpenDnc 

C:t':«irl*?c  ^-i^:.  i  :L1  A  fr-.  zr.  1  3^  at  156^  refracting  power=l '5251. 
Axi  X-:  r:^i::rj  I'l-v-fr.     Has  a  peeoliar  cunpborous  odoar. 

DeTiUe. 


r>C   .. .120  ...     43:9  43*67 

4  C.  _  .              Ill  ..^     51-83 
12  H  12      .       4-38  4-73 


^      .  274  ..^  100-00 
licnrtfrir  vtik  cioxi&ased  oil  of  turpentine. 

Qradricblvroterebepe  black  ens  when  beated,  gives  ofT  a  large  qo&- 
lixy  of  bTd7>:«cbI-:aic  acid  g^  and  yields  a  colourless  distillate  consiftic^ 
cf  a^^aei*  as  hydrv:<hloric  acid  gas,  bicbloroterebene,  bydrocblorate  of  tere 
bene,  and  acdecom posed  quadricbloroterebene,  while  charcoal  reniiBi 
behicd.  If  the  heat  be  quickly  applied,  the  distillate  is  red,  blue,  si^ 
ulumatelr  black,  and  contains  a  large  quantity  of  hydrochloiaie  of 
leiebenel  2C^l*H»=20C+C»H",HCl-7HCl.     (Devilte.) 
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GhloropianyL 

(?^aH»0»  ^  (7»C1H*0*,0». 

AndbrsoK.    Ann,  Phainn.  98,  47. 

CA/oromceoiilfi,  ffydrure  de  ehloropUtnyh,    (Gerhardt,  TraitS,  4,  1049.) 

Formaiion  and  Pteparation.  "When  chlorine  gas  is  passed  into  a 
cold- saturated  aqueous  solution  of  opianyl^  an  abundant  crop  of  crystals 
quickly  separates,  consisting  of  chloropianyl,  which  may  be  purified  by 
recrystallisation  from  alcohol.  —  It  is  likewise  produced  when  dry  chlo> 
rine  gas  is  passed  over  melted  opianyl. 

Properties,  Colourless  needles,  which  melt  at  175°  and  sublime  un- 
decomposed  at  higher  temperatures. 

Anderson. 

20  C  1200  ....     52-51  52-45 

9  H  90  ....       3-93  4-24 

CI 35-5  ....     15-53  1517 

8  O  64-0  ....     28-03  2814 

C^CIU'O* 228-5  ....  10000  lOO'OO 

Decompositions.  Dissolves  in  cold  oU  of  vitriol,  assumes  a  greenish 
blue  colour  when  heated  therewith,  and  on  subsequent  addition  of  water 
deposits  brown  flocks  which  dissolve  with  red  colour  in  alkalis.  —  It 
dissolves  with  red  colour  in  nitric  acidy  and  is  decomposed  by  heating. 

Combinations,  It  dissolves  sparingly  in  cold,  somewhat  more  freely 
in  boiling  tffater, — in  alkalis  to  about  the  same  amount  as  in  water,  and 
without  decomposition. 

It  is  soluble  in  alcohol  and  in  ether. 


OxyMorine-nucUus  C^CPH"0». 

Terchlorothymol. 

C»C1»H^'0». 

Lallkmard.    (1856.)    Compt,  rend.  43,  376;  y.  Ann*  Chim.  Phys.  49, 
158;  Ann.  Pharm.  101,  123,  and  102, 122. 

ThyfnoUrichlori, 

Formation  (p.  411). 

Preparation.  Chlorine  gas  is  passed  into  thymol  in  diffused  day- 
liffhi — oare  being  taken  to  avoid  too  muoh  heating — till  the  thymol  has 
aworbed  A  quantity  of  chlorine  equid  to  f  of  its  weight*    On  learing  the 


^^ 
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prodoct  to  stand,  long  yellow  needles  are  formed,  irhidi  nltinutelj  mm 
it  to  solidify  :  they  may  be  purified  by  expresaing  the  rvmainiog  liqnij 
and  recrystallisiDg  frnni  ether-alcohol. 

Lemoo-yelloiF,  oblique  rhombic  prisms,  which  melt  At  61°  and  lun 
an  intoxicating  odour. 

The  GompcDnd  decomposes  at  180°.  —  Heated  vith  oQ  of  tilritt  W 
100°,  it  is  cocTerted  into  a  colourless  liquid,  which  floata  on  the  oil  «l  | 
ritnol,  Eolidifiefi  on  cooling,  and,  after  eolntton  in  aqneoiu  pota^  pr»- 
pitation  with  hydrochloric  acid,  and  dryinc,  forms  eilkj,  talc-like  Bo^ 
Thie  sabatance  has  at  first  an  agreeable  odour  of  be&soin,  melts  U  tS. 
and  distils  without  decomposilion  at  250°;  it  dissolves  in  smmoDisul 
forms  a  salt,  crystallising  in  slender  needles, — whence  it  is  pr^aUr 
terchlorocarboUc  acid  ;  (xi,  1 81}  with  which  it  appears  to  agree  in  on- 
position.  I 


OxyMorin^^vclau  C*C1*H*0*. 

Qumticblorothymol. 

CCl'H'O'. 

Lallbmand.    (1856.)    CompC.  rend.  43.  370;  iV.  Asm.  CSiim.  Pkm.  it. 

158;  Ann.  Pharm.  10,  123,  and  102,  123. 

Thgaot  ptntacUort  oa  pmtieUort. 
Farviiitiati  I'p.  411). 

Preparation.  When  thymol  is  exposed  for  a  considerable  tinw  » 
the  action  of  dry  chlorine  gas  in  bright  daylight,  a  reddish  yellow  gli» 
nous  oil  h  formed,  in  which,  after  a  while,  crystals  of  quinticblorolhjrvil 
luake  their  appeanuico  :  they  may  be  pnrtGed  by  recrystallisUioo  fm 
ether. 

Propertifi.  Colourless,  very  hard  crystals,  having  the  form  vt  l» 
chloro thymol  (according  to  another  itatpment  of  Lillemuid,  it  hai  Ikt  faa  d 
tbj-mol),  melting  at  98^,  and  containing  55  p.  o.  oklorine  [i  ili  shhi  * 
6S-03  CI). 

Decomposei  at  200°,  giviog  ofl'  hydrochloric  acid  gu  and  prcpylM 
gas  (C*H*)i  while  a  solid  product  (terchlorotoluenol)  ooltects  in  thtoidc 
of  the  retort,  and  charcoid  remains  behind: 

aCH^iK)'  =  c'H'CPOs  +  c'H'  +  raci  ♦  aco  +  i«c. 

In  aat  eiperimenl,  in  which  Tcrj  pure  qninCichlaratbTmol  ma  bested,  them  bug 
oiide  cTolTcd  iDWuds  the  end  of  the  proceu  ra  ntUed  with  manb-o*.  uJ  (ka  vM 
diititlatf  meltiaa  at  ISO',  lad  crritaUiiilig  from  alcohol  in  Dndlea.  had  tka  nspaM* 
C'H'Cl'O'  and  wM  therefore  qnadrichlorotolnenol :  lO-H'O'O*  -  P'H'CWJ' • 
C*B*  +  6Ha  +  CH*  *  2C0  -v  17C.  Impore  qulndchloTotbjnol  fkUed  it^  k> 
lUitillation  ■  large  qoanlitf  of  lir|Qid  prodact,  vhicb,  aftir  tbc  wIM  pndMi  W 
bc«i  removed  hj  weak  poUsb-lcy.  boiled  at  26h°  (or.  acrocding  tp  Ul! 
■Utrmrnt,  at  365°).  uid  had  tbr  rompoMlionotbichlorocnniol  (xiii,3*d. 

>ine  ch!orine-ga<  "er  Ihe  cr^aUli  from  pljchotia-oil  (p.  4U)  picilowljoi 
Pharm.  93.  ZS9).  ohtaised  dirk  yellow  crfitab,  wUcb  ■««•  hai 
,™"u.  and  elher    than  thjrmol,  and  after  recryaUUbatloa   from  kat  iL 
■wi  drrine  in  tacao.  contained  tO-SG  p.  e.  C,3'»  H,  43-n  C^a*IMHk 


MECONIN-HYPONITniC  ACID. 


Oxynitro-nuclfus  C^XHt)*. 

Nitropianyl. 

C»H>MO"  =  C"XH"0',0'. 

blDEKSoN.     S.  Soc.  Edinburgh  T}-aits<tct.  21,  204;  Ann.  Pkarm.  08,  46. 

fniromteonin.     Hi/drvre  de  nilropianyle.     (Gerfaariit,  Traill  4,  10'I9.) 

t  Formation  and  Preparation .  OpianjI  diesolveB  abundantly  in  cold 
noentrated  nitric  acid,  tlio  Eolutinu  giving  off  red  funies  when  heat«d. 
R  diluting  with  water,  bulky  cryetale  separate,  nliich  may  bo  obtained 
\SK  by  washing  and  recryatallisation  from  boiling  alcohol. 
'  Propertiti.  White  needles  and  prisms,  melting  at  160°  to  a  trans- 
nnt  liqnid,  which  Bolidifiea  in  the  crystallino  form  on  cooling. 
I^utnl. 

Asdenon. 

SOC  ,...™.- ISO  ....    BOaO  5011 

'         » H  ™„..™ 9  ..-      3'76  „ 3-82 

N  „ _,_ H  ....     sas 

12  O  66  ....     40'19 

CTCH'O* 239  ....  lOO-OO 

Deeompotitions.     1.  Heated  in  Email  quantities  on  pUtinum-foil,  it 

dstilises  almost  without  decomposition,  leaving  only  a  small  quantity 

of  charcoal ;  but,  if  heated  in  a  test-tube,  it  decomposes  suddenly  and 
leaves  a  large  quantity  of  porous  charcoal.  —  2.  With  oil  of  vUrial,it 
turns  yellow,  and  dissolves  to  a  red  liquid  when  heated.  —  9.  Boiled  with 
ammtmia  or  potash,  it  forms,  without  decompositiou,  a  yellow  solution 
which  does  not  deposit  anything  on  cooling  or  on  addition  of  aoida. 

Combinatiane.  Nitropianyl  dissolves  spariugly  in  cold,  somewhat 
more  freely  in  boiling  vtater :  it  is  insoluble  in  hydraddoric  acid,  but 
dissolves  in  cold  strong  nifri'c  acid,  separating  in  flocks  when  the  solution 
is  diluted.  In  cold  ammonia  and  potath,  it  is  not  more  soluble  than  in 
water.     It  is  not  precipitated  by  metallic  tails. 

It  dissolves  in  boiling  alcohol  and  ether. 


Appendix  to  Nilropianyl. 

Meconin-hyponitric  Acid. 


'  CoDBKBi.     .^nn.  Chim.  PAyt.  50,347,  ind  59,  141. 

I   Aeid    hiponitramecomque,    Meccninuntertalplltnaure,     Mtconiittalpcliru 


>  FOrmalton  and  Prfparalion.     Vhcn  tlieiuilulLoiiof  opluijtlin  nitricnciit  iiupoud 

\a*  in  tbe  Kotcr-btth,  a  Tawd  tous  remiins,  wliicb  lolidilics  in  Ibe  crjiUlliue 

n  cooling.    It  is  purified  b;  tecryBtalliutiaD  (ram  water  uid  alcohol.  —  Auderwa 

I.  Pharm.  SB,  17)  did  uot  oblkin  it  b?  tbi«  pracea*. 


—     »  — 


C*E^>0»  =  C»X«H"0». 


A-fc*it 


-.-.■TTf>.TTi.  I  nM w 


-»»       F 


Cavtf.  midL  43,  376;  ftbsir.  A 
/awl  4>.  152. 


101, 


dropped 


V,*--..fi.;.  it-v'  i.-vi  oMTeits  it  ioto  ternitrothTiiiol.  — When  b€»t*l 
viii  £-.«l.>r  izi  Tii"  :/  r.r- 1.'.',  it  is  cafiilv  conrerted  into  solid  biiiiu> 


W::i  rojt-*.  :;  form*  s*lti  which  ciTftAllise  in  silky  necdle^  detouti 
150\  and  dlsK'lTe  sparingly  in  wMer,  to  which  however  they  ioifift 


at 

a  strv^nj  coionr 


BiH^trcM^maUo^'  P<dM»L—Onsi^fhy^\iow  in  the  [anhydroof^n^j- 
in  the  hvdrated.  state.     Very  little  soluble  in  water. 
Bini:ro:kvrMte  of  Z«w/.  —  Contains  32' 7  p.  a  oxide  of  lead,  •i' 

is    therefore 'C»H»X«PbO«    ^cakaktioa    -    32*65    PbO).        DlMolvW   !«? 

iringly  in  water. 


BmitroAymatt  of  SUvtr  is  very  sparingly  soluble  In  water. 
In   alcoliol   and   ether,   bin itro thymol   diaaolvea    in   all    proportiona, 
pftrating  as  an  gil  when  the  solvent  evaporatea. 


Oxynitro-nvcteiit  C*'X»H"0'. 

Ternitrothymol. 

ILEMAND.     (1856.)     Comp/.  rend.  43,  376;  j\'.  Ann.  Oiini.  Php.  VJ, 
f  162j  Ann.  Pharm.  lOl,  123. 

T\t/nto!  Irbtilri,  Acid  trinitrothymiqut,  TrinilnithyminiStirt. 

L  ^Mination  and  Preparation,  Binitrothymol  is  diMolved  in  oil  oi 
■l^ol,  &nd  a  small  qnantity  of  nitric  aoid  is  gradually  added,  without 
lowing  the  miiture  to  get  hot.     On  diluting  with  water,  yellowish 

\a  of  te rni troth y mot  are  precipitated,  which  may  be  rocryfitulliHcd 

a  boiling  water. 

Beautiful  yellow  needloa,  which  molt  at  100°,  and  decompose  suddenly 
jLft  higher  temperature. 

A  mixture  of  u'U  of  vitriol  and  alcohol  readily  converts  it  into  solid 
rnitnithymia  ether. 

Temitrotliymol  dissolves  sparingly  in  cold  water: 
\   It  unites  with  bata,  forming  yellow  or  ornnge-yellow  salts,  wliii-li 
lonate  at  150",  and  dissolve  in   water  more  readily  than  the  hinitro- 
utes.     The  aqueous  solution  of  tern itrothy mate  of  puta«h  precipitates 
■  salts  of  the  heavy  metats. 
\  TemitrolhymaU  of  Lead  contains  28'83  p.  c.  lead  oxide,  and  is  tbere- 

n  C^X'H^PbO'  (r-lcuUtion  =  SS-B6  PbOl. 

Ternitrothymol  disaolvea  readily  in  alcohol  and  in  elJifr. 


Primnry  NucUhi  C*H". 

Mentbeue. 


ffAiTER.    (1839.)    C(m\pt,  rend.  8,  913;  Ann.  Chim.  Phyi.  72,  87; 
Poy>j.o\,  1,336;  J.pr.  Chem.  14,  104;  Ann.  Pharm.  82,  288. 

Diicorered  by  Walter  ia  I83S. 

■  Formatitm.  By  distilling  iieppcrm in t- camphor  with  anhydrous  phos- 
or  oil  of  vitriol.  —  Probably  also  by  heating  peppennint- 
mphor  with  potassium.     (Walter.) 
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Preparation,  Small  lumps  of  anhydrona  pliospliorJc  acid 
gradually  added  to  pepperniiiit-camptior,  as  long  aa  heat  b 
produced  ;  the  iniictnro,  whicli  separates  into  two  layers,  is  dlsuUed 
aud  the  colourless  distillate  is  twice  recliSed  over  anhydroaa  pkosphoi 
acid  (C»H»0»  =  2H0  +  C"H"). 


boiling  bettreen  161^  and  163°.     Una  ao  agreeable  peculi 

it  sppeara  to  lose  oben  it  ennUiru  vater,  aud  to  recover  by  boiling  with  potaah), 

a  refreshing  taste.     Vapour-density  =  4-94, 


20  C  .,.. 
18  H 

„.,  120  .. 
...     18  .. 

..   es'ge 

,.     13-04  

...     S6-4 
...     12-9 

C-Tspoar  .. 
H-g« 

20  .. 

le  .. 

..  la^Ti" 

C="H" 

...  133  ... 

,.  100-00  

...    99-3 

Menthene-1 

raponr    ,_ 

2  .. 

„  9-M;t 

and 


Dtcompositiont.  I.  Mentbene,  when  sff  on^r^,  bnms  t 
smoky  flame. ^2.  Dry  cJUorine  oolonra  it  green,  with  i 
peratare  and  evolution  of  hydrocblorio  acid,  finally  yellow, 
it  into  pentachloromenthene.  —  3.  With  bromine,  it  acquires  a  «totl 
with  iodine,  a  red  colour.  —  i.  Tt  is  not  decomposed  by  cold  conemlrat 
nitric  acid;  with  the  hot  concentrated  acid,  it  turua  green,  witbo<-olutioi_ 
of  nitrous  and  carbonic  acids,  then  red,  floats  at  drst  upon  the  acid,  bat 
ultimately  mixes  with  it,  forming  a  peculiar  acid  {C"H'*0'*)  together 
with  flocKs  insoluble  in  water,  and  a  small  quantity  of  an  oil  eligUlly 
soluble  in  water.  —  Wben  menthene  is  heated  with  strong  nitrio  noiJ 
10  or  15  times,  or  as  long  aa  nitrous  acid  continues  to  escape,  the  liijuld 
then  diluted  with  wuter,  the  precipitated  white  flocks  separated  hy 
filtration,  the  concentrated  filtrate  repeatedly  heated  with  »lcohol  to 
remove  undecompoBe<l  nitric  aoid,  then  dissolved  in  wat«r,  and  a^n 
evaporated  in  vacno,  the  acid  remains  in  the  form  of  a  yellow  oil,  whieh 
coniaina  42-77  p.  c  C,  C'6l  H,  and  50-62  0  (therefore  C"H''0"), 
decomposes  by  distillation,  and  is  soluble  in  water  and  in  alcohol. — 
S.  Menthene  is  not  altered  by  cold  oil  of  vitriol  or  by  poUusivM. 
(Walter.) 

Cotahlnaiiemi,     With  IlydroeJtlorie   Acid.  —  H^droeMoraU  i^  J/at- 
(A«ir,   C^H^'Cl,  —  Ch/oitnent/tose   (Laurent,    I.'ev.    Scient.     U,    341).-^ 
Chloromeiithitie  {Wa.\ter),     a.  Chhrmentlim    (Liiwig.)  —  Fus»d  pwi^ 
mint-camphor  is  diatillcil  from  a  tubulated  retort  nith  pcntachloriuajl 
phospborna  added  gradually  and  in  slight  excess;  the  ohlorophospborioMl 
(terchlotide  of  nliDsphonu,   ifcordlng  to   Walter},  which   first  [MSMa  DTCTaJ 
removed  ;  and  then  the  yellow  oil  which  passes  over  at  a  higher  t«mpl 
tare  is  collected  :  this  oil  is  washed  with  cold  water,  and  reotified  M*« 
times  over  peatachloride  of  phosphorus,  washed  with  BoIuUon  of  a 
bonate  of  aoda  and  with  water,  shaken  up  with  chloride  of  oalctnni,  ■ 
dried  in  vacuo  (Gorhardt,  N.  J.  Pharm.  14,  224)  : 

cH^o'  K  PCI'  -  PCHcy  +  Hci  *  c='H"a. 

It  is  a  very  pale  yellow  oil,  lighter  than  water,  boiling  at  204*.  I 
however  constantly,  nud  with  blaokeoing  aud  evojntioo  of  hydrodilad 
acid  ;  lias  a.  peculiar  odour,  like  that  of  nutmeg- flowers,  and  a  refroelii^ 


r 

aoc  „. 

SBBACIK. 

..  120'D  ....    6S'3'  ... 
._     190  ..„     lOB  ... 
,.    35-5  ....    205  ... 

....     68-9 

a 

...     20-9 

C»H»HC1.... 

..  174-5  ....  100-0  ... 

...  100-3 

According  to  Walter,  It  ia  chloramethene,  C^H"C1  i  Bcrordiug  to  Kane  {Phil. 
Mag.  J.  le,  418),  C!iH'»Cl;  according  to  GerhsnU  (N.  J.  Pharnt.  14,  22i), 
C^U^Cl.  —  it  ia  not  yel,  howcTcr,  ibsolutelf  proved  to  be  hjdrochlorsle  of  meathenE, 
(Schnnert.J 

The  cblorine-cotiipounil  when  iet  on  Jirf,  burna  with  a  smoky  green- 
edged  flame.  With  cold  oil  of  vitriol  it  acquirea  n.  blood-red  colour. 
Heated  with  potatsium,  it  is  violently  decomposed,  with  formfttion  of 
chloride  of  potnGsiom  j  if  the  action  takes  place  in  the  cold,  the  raettil 
becomes  covered  with  a  brown  cruat.  It  is  not  altered  by  alcoholic  potash 
even  at  the  boiling  beat. 

The  chlorine -com  pound  dissolves  sparingly  in  water,  easily  in  alcohol 
and  wood-spirit,  very  oaaily  in  etber  and  in  oil  of  turpentine. 

Menthene  is  insolublo  in  neater.  With  a  small  quantity  of  alcofiol  or 
tlhfr,  it  forma  a  turbid  mixture ;  with  large  quantitiea,  a  clear  mixture. 
It  dissolves  with  moderate  facility  in  ■wood-ipiiit,  very  eaaily  in  oil  of 
urptnline. 


i 


T.  Petbhsen.     (18J7.)     Ann.  PJtarm.   103,  187;    abstr.  Clu-m.    Centr. 
1657,  007;  J.pr.  C3iem.  73,  72. 

fbrmativii.  By  dry  distillation  of  sebate  of  lime  mixed  with  esceaa 
'Erne. 

Preparation.  Sebate  of  limo,  raised  with  excess  of  Hme  is  subjected 
to  dry  distillation,  whereupon  a  mixture  of  propionic  aldehyde,  mnanthol, 
and  a  small  quantity  of  benzene  passes  over,  and  finally  solid  sobacin, 
which  adheres  to  the  aides  of  the  receiver  and  the  neck  of  the  retort : 
more  of  it  ia  obtained  on  leaving  the  liqnid  products  of  the  distillation 
at  rest.  The  product  is  purified  by  solution  in  oil  of  vitriol,  precipi- 
tation by  water,  and  recryatallisatiou  from  alcohol. 

Prsperties.     Solid  fatty  mass  ;   crystallises  from  alcohol  in  nearly 


B  which  easily  cake  together.     Melts  at  55"  j 
Lighter  than  water.     Inodorous.     Tasteless. 
DHtd  oclr  oil  qf  vilriol.  Fetcnen. 


volatilises 


.  too-0  „ 

with  red  coloi 


Dissolves  in  oil  of  vitriol  with  red  colour,  and  is  precipitated  in  its 
original   state   by   water.     Scarcely  altered   by  nitric  acid   or  cavMic 

Insolable  In  waitr,  easily  soloble  in  alcohol  and  elhtr. 


PRIMARY  MDCLIOS  C»H". 


Camphin. 
O-W. 
Clabb.    J.  pr.  Chen.  35,  264. 

Formation.     By  dtstUUng  oommon  mnplior  witli  lodiae. 

Frtparalum.  The  impure  carophia  obtaiDed  !n  tbe  prepumtioa  tt 
colophene  from  camphor  (p.  280),  is  Rotated  willi  mtnaij  to  ivmvn 
ioiline,  theo  ilistilleil  per  t  to  remove  oolophene,  camphor,  ami  cwift^ 
oreosotc,  then  Bhaken  np  with  poush-ley.  Mid  repeatedlr  rectilM  vftr 
potash-lime,  as  long  as  the  distillate  retains  iodine.  Tb«  laM  tmn  rf 
iodine  may  also  bo  removed  by  setting  it  aade  OT«r  j 
rectifying, 

Propniiet.     Thin   colourless  oil  of  sp.  jit.  0'S37   at  25*.     Boikl 
1 67°  —  1 70°  nnder  an  atmospheric  prcwnre  of  28  iocba*.     Odoor  ^ 
able,  like  thut  uf  maCK,  but  at  the  stme  time  recalliof  tluit  of  ti 
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Cbni  i*  nndtdded  btlnern  tline  two  formnlK.    Aanrdinc  to  tlw  lint,  a 
iwiDcKc  Kith  mFnibcnc  (p.  *Ai);  itccurding  In  tbe  Mcnnil,  *Hlh  cunpbnlm*  (lot.  S 
—  Acearling  to  Gerhardt  {TYaiU  3,  691|,  eamphin  i«  prrlu|i*  ii 
formula  of  nranie  rrqairei  hDw««r  S9'5  p.  t.  C  md  lO'i  U. 

Decompo*itions.  1.  Camphin,  nhen  set  on  &r*,  buma  with  hriffcL 
very  smoky  Same.  —  2.  It  absurbs  dry  cKlorinr,  with  riw>  of  tt» 
peratare  and  eTolntion  of  b^drochturic  acid  giis,  and  forma  chloriMll^ 
proilucts,  which  are  thicker  id  propvrtion  tie  they  contain  more  chW 

When  ohlcrine  gas  eTuIvud  from  4  onuces  of  coniuiun  ult  is  f 

through  lOgrammesof  camphin,  and  the  excess  of  chlui  

by  K  current  of  air,  a  transparent,  colourleM  oil  is  o))tali»od.  tl  i 
thiclLtieMofoliv6K.il,  sp.  gr.  119  at  2r,  containing  47  25  p.  e.  C,  Ml 
and  46'7  CI  (pnai^rTvon  In  the  mnaoir  randn  il  impatuble  to  rscalnhii  i 
Dunbcn  wiifa  tlw  new  ktomic  wcichU:  Kr.);  and,  according  to  CUb^  H 
C"C1*H",  This  oil  is  resolved  by  heat,  likv  ijtuulricblai 
(p.  440),  into  hydrochloric  acid  and  chlorinated  oila;  bai_._ 
Mcohnlic  potash.  It  yields  chloride  of  pcrtaasinm  aiHl  a  chlorinlri  j| 
In  sanshioe  it  ubsorbs  an  additional  quantity  of  ditorin«  gaa,  fcti 
ehtorinatod  chlorocamphin,  which  is  a  colouHcM,  Ttaeid,  neiilnl  i 
having  the  thickness  of  turpentine,  and  containing  33-|  p.  c.  C,  14  I 
and  63!)  C\,  whence  CUus  calculate?  the  formula  C»Cl*H*.  | 

3.  By  hvmittr,  cnniphin  is  iiitackc<l  more  Tiolenlly  than  by  d 
and  is  converted,  with  efforrMcencc,  cvolntinn  nf  hydrobroiaia  moA,  u 
lirown  colonr,  which  soon  dJsaiipew)',  into  a  bruminated  oiL  —  4-  It  * 
solves  ioJitit  with  rose-red  to  brown  colour,  nud  rcsiniscs  after  a  vU 
with  CToluUoD  of  hjdiiodie  Mid. —  5.  Dilal«  Hitrw  am 
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camphin  ;  the  coneentraied  acid  colours  it  dark  red  at  ordinary  tempera- 
tures, with  efiervescence  and  evolution  of  red  vapours,  and  forms  after  a 
while,  with  decolorisation,  an  azotised  oil  haviuji^  an  odour  of  cinnamon. 
Fuming  nitric  acid  converts  camphin  into  a  thick  red  oil,  soluble  in 
potash.  —  6.  Camphin,  shaken  up  with  oU  of  vitriol,  colours  it  yellow, 
hut  otherwise  remains  unaltered.  —  Heated  with  fuming  sulphunc  acid-, 
it  turns  brown  and  thickens,  gives  off  sulphurous  acid,  and  distils  partly 
unaltered.  —  7.  Resin ises  in  contact  with  pentachloride  of  antimony. 

Combinations.  Camphin  dissolves  in  alcohol,  etJier,  oil  of  turperUine, 
and  rock-oil;  not  in  water,  weak  alcohol,  potash-ley,  or  dilute  acids,  not 
even  in  strong  hydrochloric;  acid.  It  absorbs  a  small  quantity  of  hydro- 
ehloric  acid  gas.    (Claus.) 


Appendix  to  Camphin. 

CamphoresinC*>H"? 

Claus.    J.  pr.  Chem.  25,  264. 

The  residue  left  on  distilling  camphor  with  an  equal  quantity  of 
iodine  (p.  280),  consists  of  camphoresin  with  small  quantities  of  charcoal 
camphin,  colophene,  camphocrcosote,  and  iodino. 

Properties.  Solid,  black,  very  brittle  resin,  resembling  asphalt,  and 
having  a  glassy  lustre,  easily  rubbed  to  a  black  powder ;  fracture  con- 
ehoTdal.     Melts  easily.     Tasteless  and  inodorous. 

According  to  Claus,  it  contains,  when  not  quite  pure,  88*83  p.  c.  C,  8*39  U,  and 
2*0  I,  and  is  therefore  C^H^^.  (Claus.)  It  probably  likewise  contains  oxygen,  and, 
at  it  was  produced  from  camphor,  it  is  more  probably  C^H'-.     (Gni.) 

Decompositions;  Camphoresin  when  boiled,  gives  off  white  vapours 
smelling  of  creosote.  — It  takes  tiro  when  heated,  and  burns  with  a 
bright  flame,  leaving  a  tumefied  charcoal,  which  colours  an  alcohol-flame 
green  when  ignited  therein.  —  By  dry  distillation,  it  yields  small 
quantities  of  camphin,  camphocreosoto,  colopheno,  and  lastly  oil-gas  and 
resin,  and  leaves  a  residue  of  charcoal. 

Combinations.  Camphoresin  is  insoluble  in  water  and  in  aqueous  alcoM; 
bat  absolute  alcohol  and  ether,  oil  of  turpentine  and  camphor,  dissolve  it, 
leaving  however  a  residue  of  charcoal :  the  solutions,  after  agitation  with 
animal  charcoal,  exhibit  a  light  green  iridescence ;  the  solution  in  rock- 
oil  has  a  blue  iridescence  after  agitation  with  animal  charcoal. 


Peppermint-camphor. 

C»H»0«  =  C»H",2H0. 

Omrlin.     (1829.)     Handb.  Aufl.  iii,  2,  408. 

DuMAJB.     Ann.  Chim.  Phys,  50,  232;  abstr.  Ann.  Phai^,  6,  252. 

BI.ANCHBT  &  Sell.    Ann.  Pharm.  6,  293* 
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il  with  S  pU.  of  0(2  of  vitriol,  it  forms  a  eonii-fluid  masa  of  fine  blood- 

ur,  from  wliich   nearly  all  tlie   peppermiDt-camplior  separatea 

_  I  aatoration  witb  alkiLli ;  the  blou<I-reil  nixtare  heated  on  the 

nter-bath  jields  nnentliene  floating  ou  a  thick  red  liquid.     Oa  satU' 

iting'  this  liquid  with  pulaah.  and  precipitating  the  resulting  aulphate  of 

itasli  with  alcohol,  the  soliition  yields  by  spontaneous  evaporation,  an 

yi,  which,  after  washing  with  water,  solution  in  ether,  and  erapomlion  of 

W  ethereal  solution,  contains  81'3  p.  c,  C,  1 11    H,  and  7.6  O  {corro- 

Mnding  to  the  formula C'"H"0.  according  to  Waiter,  and  to  the  formula 

)HI"0,  according  to  Laarent,  who  called  it  tttnitAiiee),—a.\»o  a  shining 

lit  containing  37  p.  o.  C  and  (is  H.     tWalter  ) — When  strongly  healed 

"it  oil  of  vitriol,  it  gives  off  sulphnroiia  aul'l  first  with  brown  colouring, 

Brwords  with  carbonisation.      {Gmolin,  Walter.)  —  8.    Heated  wilb 

HjKtrou* photphoric  acid,  it  is  resolved  into  water  and  menthene  (p.  Us). 

ts.  Pmtaddoridt  of  photphftrut  a<lded  to  fused  peppemiint'CELmphor, 

idoecs  great  heat  and  evolntion  of  hydrochloric  acid,  and  colours  tho 

Uphnr  blue,  rose-red,  and  Gnally  dark  red  :  the   mixture  yields  by 

-,  ilUt  ilia  lion,  chloromenthene    and    terchloride  of   phosphorus  (Waller  i, 

diioruphosphoric  acid  and  hydrochlorate  of  menthene.     (Gerhardt,  jV.  J. 

•  fiarm.  14,  224.)  —  10.  Polamum  oxidises  slowly  in  fnsed  pepponnlnt- 

»  flmnphor,  the  minture  acquiring  a  doughy  consistence  when  heated,  — 

The  doughy  mass  sejiaratea,  on  addition  of  water,  into  two  layers,  the 

IPpcr  consisting  of  aqueous  potash    having  a   red   colonr,   the   luwor 

~)bably  of  menthune  mixed  with  peppcrmiut.^nniphor.  — 11.  It  is  not 

•red  hy  hydra le  of  poCath.     (Walter.) 

tPfippemiiiit-caniphor  dissolves  sparingly  in  watet:  —  The  soluiioD  in 
"iiiig  water  becomes  turhid  ou  cooTins,  (Omelin.)  —  It  diMolvcs 
^ily  in  alcoltal  and  ether  (Dumas,  Walter);  easily  in  volaliU  oils 
ppmu),  less  easily  in  oU  of  lurpintint  (Walter),  in  wood-ipirit  and 
utphide  of  carbon.  (Waller.)  —  It  dues  not  crystallise  from  a  hot 
Qution  ill  alcohol  or  ether-alcohol.    (Blanuhet  &.  Sell.) 


Appendix  to  I'epptrmint-camphor. 


-The  oil 


I.  Crudi  Oil  (/  Pfppei mini.  ^  Rune f  dt  miulkf  paivrie.- 
^ned  by  distilling  peppermint,  Meiuka  piptrila,  with  water,  is  a 
iittire  of  peppormiut- camphor  with  a  liquid  oil  not  well  examined.  — 
ke  crude  oil  has  generally  im  acid  reaction.  (Zeller.)  —  The  dry 
Cwering  plant  yields  \-25  p.  o.  oil.  (Martius,  JifpeH.  39,  2*3.)  The 
■ah  plant  yields  the  same  quantity  of  oil  and  of  the  same  properties, 
■«ttier  distilled  with  steam  or  over  the  open  Sre;  but  the  dry  plant 
hlda  1 1  times  more  oil  by  distillation  over  tho  open  Are  than  by  steam 
filiation,  and  the  oil  obtained  by  the  latter  process  is  specilicallj 
yhtef  and  loss  coloured  than  that  yielded  by  the  former.  When  the  oil 
f  joblained  from  the  dried  plant  by  distillatiun  over  the  open  Gre,  is  reoti- 
G«4  with  steam,  oil  of  sp.  gr.  0*91  passes  over,  and  there  remains  a 
portion,  wbicli,  after  recti firr.it ion  oTor  the  open  fire,  exhibits  a  sp,  gr.  of 
0'S3;  henoo  the  speciflually  lighter  oil  contained  iu  the  fresh  plant 
appears  to  be  changed  into  the  heavier  oil  by  drying.  (Ueiscler,  .V.  Br. 
Arch.  86,  151.) 

Oil  of  peppotmiiit  is  limpid^  p»Ie  yellow,  yoUow-green  to  brownish 
-  .    ^      .        1850);  it  has  a  ^ot 
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otlour,  and  a,  etrong  bumin^  tusto,  but  at  tbe  aame  time  cooling,  Uko  tliitt 
of  campbor  (PfafF) ;  the  American  oil  is  less  burning.  (Bley,  Br.  Arth. 
39,51.)  Sp.  gr.  092  (PfafT) ;  089  to  002  (Zeller) ;  of  tie  American 
oil,  084  (BleyJ;  0-907  (Braudea) ;  O'!)083  (Kane) ;  of  the  oU  aepatsIeJ 
from  peppennint-camnhor  by  rectificatiou,  0'8!I98  (Kano) ;  of  English 
oil,  0-9068  at  18^  (Ctardin);  French,  0*914  at  25"  (Cliardin)  ;  Gemuin, 
0-D098;  rectified,  0-9024  ( Marti ua ) ;  0*86  (Bley);  0*908  at  20'  (ran 
Hoes,  N.  Br.  Areh.  61,  18.).  Boiling  point  between  188'  and  IH3'. 
(Kane,)  — Containa  T5-I  p.  r.  C,  13*4  H,  and  11-5  0  (Giibol) ;  mcnn. 
7B-5  p.  0.  C,  HO  H,  and  10-3  0  (Blancbet  &  Sell,  Ann.  Pharm. 
6,  293);  mean,  7B6(i  p.  c.  C,  12*15  U,  and  11-19  0;  the  first  tenth 
which  passes  over  in  ractifioalion,  perh.ipB  containing  oil  of  turpentine, 
containa  78*42  p.  c.  C,  IISC  H,  and  9*72  0  (Kane.  LonJ.  Ed.  Mtvj.  J. 
13,  440;  J.  pr.  Chtm.  15,  159),  whence  Blanohet  k  Sell  dednce  thg 
formula  CH""©,  and  Kane  deduces  the  formol*  C"H"0'. 

Oil  of  peppermint  troateil  with  chlm-'tne  acquirea  a  turbid,  whitiib 
aspect.  (Bley.)  It  dissolrea  iodine,  without  evolntion  of  raponrorri« 
of  teniperatnre,  acquiring  a  yellowish  to  red-brown  colour  and  tikU 
consiatence.  (Zollor.)  The  darker  colour  disappeara  on  addition  of 
water.  The  oil  does  not  undergo  any  alteration  of  odour.  (Fbuchoffi 
Br.  Airh.  33,  225  ;  Winckler,  Jifperl.  32,  271.)  It  forma  with  ioJint,* 
thick  magnia  (Gnyot  J.  Mist,  jiht/i,  5,  230);  with  iodine  diaaolveil  id 
iodide  of  potaaaiura,  it  does  not  form  any  solid  product  corresponding  to 
the  aaisoin  of  oil  of  anise.  (Will.  Ann.  P/uirm.  G5,  230.)  Wrtb 
broininr,  it  a^'sunica  a  lemnu-yellow  colour,  beooniing  lighter  on  addition 
of  water.  (Bley.)  —  With  eoneenlratfd  nitric  add,  tt  forms,  with  gmi 
biasing  and  rise  of  temperature,  an  unctuous  mass  having  an  odoar  of 
pitch,  and  depositing  a  brown  resin  on  addition  of  water  ( Bley)  ;  ordniU7 
nitric  acid  colours  it  purple-red  to  reddiah  brown,  and  thickena  it,  wto 
heated,  at  the  aanie  time  giving  off  a  large  quantity  of  na.  (ZeJhr.)-' 
With  oil  of  vitriol,  it  turns  brown  and  acquires  the  thickneu  of  n  haliaa 
(Zeller),  without  losing  its  odour.  (Bley.)  —  By  chromaU  of  pdaA  ml 
tulphurie  acid,  it  ia  partially  thickenod,  and  coloured  yellowish  brovH, 
ultimately  greenish  brown.  (Zeller.)  —  When  hs/droehtorie  aeid  <iati> 
passed  into  it,  or  when  it  is  treated  with  the  aqueous  acid,  it  a«(]uir«t 
purple-red  colour,  (Davy.)—  Mixed  with  ammonia  (alooholio,  aqaeoH 
or  gaseous  1  Qm.)  it  gradually  loses  the  odour  of  pcppenntnt  and  of 
nmmonia,  and  becomes  turbid,  depositing  indistinct  6ocks.  (BoulUf, 
N.  J.  Phaim.  5,  336.)  —  Distilled  with  chloride  of  lime,  it  yields  ddsw 
form;  with  hypobtvmile  of  Halt,  broinoform.  (Chantard,  Compt  rf»d. 
33,  671  and  34,  485.)—  It  decolorises  finely  divided  tulpMdt  of  M. 
and  by  the  action  of  the  oione  contained  in  it,  converts  that  componcil 
into  sulphate.  (Williams,  jV.  Phil.  Mag.  J.  5. 536 ;  /.  pr.  Ckm- 
59,304.)  —  Boiled  with  niti-opriwidj:  of  copper,  it  yields  a  dark  dcpMit 
and  acnuires  a  dark  colour.  (Heppe,  If.  Br.  Amh.  89,  57.)  Willi 
finely  divided  mercuric  c/doridt,  it  turns  yellow,  and  blaekena  mmf 
diately  when  healed,  whereupon  a  somewhat  pnrple-col oared  oil  diilili 
over,  together  with  acid  vapours,  while  calomel  and  a  little  durMi 
remain  behind.     (J.  Davy,  PAH.  Ti-afu.  1822,  360.) 

Oil  of  peppermint  is  slightly  aoluble  in  watet:  —  Fresh  peppcrmlnl* 
water,  and  fresh  elder-flower- water  mixed  in  equal  parts,  form  a  tniiH'* 
which  Boon  acquires  a  blood-red  colour,  and  after  two  months,  difpo"'" 
u  red  aalMtance  somewhat  soluble  in  alcohol  and  ether.     If  the  vaKr) 
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are  more  than  a  month  old^  tbey  do  not  become  coloured.     (Reclaz^ 
J.  Chim.  nUd.  14,  470.) 

It  diflsolves  in  1 — 3  pts.  of  alcohol  of  sp.  gr.  0*85,  forming  a  clear 
solntion ;  with  a  larger  quantitj,  an  opalescent  solution.  (Zeller.)  It 
dissolves  in  all  proportions  of  alcohol  of  sp.  gr.  0*815,  in  10  pts.  of 
alcohol  of  sp.  gr.  0*868.  (Bley.)—  It  dissolves  with  turbidity  in  hUvi^ 
pkUU  of  carbon.    (Blej.) 


2.  Chlorinated  Peppermint-camphor. 

Waltbb.     (1839.)     Ann.  Chim.  Phys.  72,  99;  Compt.  rend.  S,  914; 
Fogg.  51,  1,  344  ;  Ann.  Fharm.  32,  294. 

A.  Oside  of  Chloromenthene.  (Laurent,  JBev.  icient  12,  341), 
CH^^1***0*.  —  Chlorine  gas  washed  and  dried,  is  passed  in  the  dark 
through  fosed  peppermint-camphor  as  long  as  hydrochloric  acid  gas 
eontinues  to  escape ;  the  liquid  is  then  heated  on  the  water-bath  to  expel 
free  chlorine,  then  washed  several  times  with  water  and  solution  of  car- 
bonate of  soda,  and  dried  in  vacuo,  after  being  shaken  up  with  chloride 
of  oaleinoL  —  Yellow  oil,  heavier  than  water,  not  crystal  lisable,  having  a 
peculiar  odour,  and  a  taste  refreshing  at  first,  afterwards  bitter  and 
exciting.— It  contains  4916  p.  c.  C,  6*52  H,  37*80  CI,  and  6'52  0 
(Walter) ;  it  is  probably  C»H"C1»0».  (Gm.)  —  When  set  on  fire,  it 
Dorns  with  a  smoky  green-edged  flame.  It  is  decomposed  by  heat,  giving 
off  a  large  quantity  of  hydrochloric  acid  gas,  and  leaving  charcoal.  —  It 
is  not  altered  by  chlorine  in  the  dark,  but  in  sunshine  it  is  transformed 
into  the  following  chlorinated  peppermint-camphor.  With  cold  oil  of 
witriol,  it  immediately  turns  red.  —  It  dissolves  slightly  in  water,  and  in 
mqueous  carbonate  of  soda,  easily  in  alcohol,  wood-spirit,  ether,  and  oil  of 
turpentine.    (Walter.) 

B.  Oxide  of  CMoromenthelane.  (Laurent.)  O»H^-K/P**0'.  —  Pro- 
dneed  by  exposing  the  compound  A  to  direct  sunshine  in  a  bottle  filled 
with  chlorine,  and  purified  in  the  same  manner  as  the  preceding. — 
Oreen-yellow,  viscid  oil,  containing  35*38  p.  c.  C,  3*88  H,  56*85  01,  and 
3*89  0.  —  Oil  of  vitiiol  colours  it  after  long  contact  —  It  is  sb'ghtly 
soluble  in  cold  o/co^o/.    (Walter.) 


Gampholic  Acid. 

C»H>K)*  =  C*»H»,0*. 

Delalandb.    (1841.)    iT.  Ann.  Chim.  Phys.  1,  120j  J,  pr.  Chem.  23, 

390;  Ann.  Pharm.  38,  337;  Bepert.  80.  159. 
Barth.     Ann.  Pharm.  107,  249;  abstr.  J.  pr.  Chem.  76,  125;  Chem. 

Centr.  1858,  784. 

Cmmpk^lMaure,  Aeidt  eampholifue;  Aeide  bominique.     (LMurcnt,  Rev.  sctint* 
14,  366.)    Discovered  by  Delalande. 
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M*i'w  MZ  S0\  boils  at  250\     Vap 
=:-!  isii^.     S.;rai»7  3ei&ftfas  Inmu.     (DelaLuide.) 


IkUlaiide. 
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CffKIs  4*  2  HO.    (Dfeblflide.) 


I .  Dl^tHkd  vitli  anhydrtnu  pho$phorxc  acid,  it  jt 
TftriuEStf    ciL  i*?^.  a  v^-^  fiiee.  md  emmpkolie  instead  of  camphoric  (H 
*arti.a'':  *::£  £X5  ':«£lrj  jr-lc^blj  evolred  at  the  same  time  (Dclalaod< 

C9HWV  =  iCO-2H0-   C»H'*.     (Gcrhardt,  TVai/f  3.  697.) 

2-  Fii)e«  w-!:2i  eics5?  ■:£  hyinU  rf  y^mh,  it  forms  a  frothy,  riscid  i 
■:£  ■TAr-ri.lkie  %::'  r-  iiil.  wLicii  n-j  longer  melts  with  the  exceii 
f^ra^^i.  ba:  a;  a  hirh-cr  temperature  gi%'es  off  an  aromatic  smoke,  v; 
c«t  foHEixif  acetic  cr  caprjiic  :;cid.  (Barth.)  —  3.  By  the  drj  diiti 
tk-a  of  in  IiBie-salt.  it  is  resoKe'i  into  carbonate  of  lime  and  camphok 
which,  after  rectincation,  contains  61*60  p.  c.  C,  li'Gl  H,  and  6'i9 
therefore  C*H*0*.  (Delalande.)  —  CaloiUtion  8201  p.  c.  C,  12-tJ  B« 
3-7«  O. 

Comhinaiioni,  Campfaolic  acid  is  insoluble  in  wcUer,  bat  impirt^ 
it  a  slight  aromatic  odour.  (Delalande.)  With  bases,  it  fonu  t 
Camph(fliitf$. 

Cami'holuU  of  Lime.  —  Aqueous  campholio  acid  is  superaiUsiii 
with  ammonia,  the  boiling  solution  is  mixed  with  aqueous  chlonJt 
calcium,  and  the  white  crystalline  powder  which  precipitates  is  dni 
For  the  decomposition  by  drj  disdilmtion,  rid  tup. 
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Delalande. 
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C»H^7CaO*,HO 198  ...  10000  100-60 


CAMPIIOHIC  ACID. 


'.  Oanpholatf  of  Silver.  —  Aqueous  campholate  of  atnnionia  ia  mixed 
kli  uitrate  of  silver,  ami  tbo  resulting  precipitate  in  waabed  and  dried, 
■hile,  curdy  flocks. 
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I  Camiiholio  acid  is  soluble  in  alcoltol  and  ether.     (Oelalande.) 
Ox!/ffen-jiuc!eut  C»°H"0'. 

Camphoric  Acid. 

0*H"0'  =  C"H"0>0'. 

KosBGABTEN.     (1783.)     Dus.  (le  eamphorti  et  partibut  qute  eorutituunt, 

Gottingeo,  1785. 
DoRPFURT.     Ab/iandl.  iiber  den  Campher.     Wittenberg  u.  Zerbat.  1703. 
Booillon-Laorangb.     Ann.   Chim.  E3,  123;    27,  19,  and  SSI;  CrelC. 

Ann.  JT99.  2,  221,  and  313. 
BccHHOLZ.     A'.  Gfhl.  6.  332. 

Bbamieb.     Schw.  38,  2(i0;  Sepert.  15,  431;  20,  324j  Br.  Arch.  9,  167. 
tiEBiQ.     Poffg.  20,  41;  EtjierL  37,  410.— ^nn.  Phajtu.  22,  60;  Jiepe)i. 
40,  !31. 
■  JiADhent.     Ann.  Chim.  Fkyt.  63,  207;  Ann.  Pharm.  22,  135;  J.  pr. 
^^CAem.  11,  287.  — Compt.  rend.  20,511;  J.pr.Chm,.  35,  501. 

fcAGOn.  Ann.  Chim.  Phgi.  64,  157;  Ann,  Pharm.  22,  38;  J.  pr. 
mpkm.  11,  294;  J.  Ckiw..  m^d.  13,  107;  abatr.  J.  Pharm.  23,  74  and 
■1633.  —  Compt.  rend.  41,  625;  J.  pr.  CItem.  67,  277;  abstr.  Chem. 
TCentndbl,  1855,  874. 

altmi.  Ann.  Chim.  Ph/i.  71.  R8;  Ann.  Pharm.  36,  59;  J.  pr.  Chem. 
[SI,  241;  abstr.  SepeA.  SO,  113;  Ann.  Chim.  Phyi.  75,  212.— 
""  "  in.  Chim.  Phy».  5, 187;  9,  177;  .hin.  Pharm.  48,  248;  abstr. 
'  y.  Br.  Arch.  39,  75. 

K^elalinff  expeeialty  to  the  Isomeric  MoJIJfcaliom  if  Campfioric  Acid : 

jAUTAno.  Compt.  rend.  37,  160;  A'-  J-  Phariii.  24,  1G8;  Jpr.  Chem. 
■  BO,  139;  Pom.  90,  622;  A'.  Jiepert.  9,  565;  abstr.  Chem.  Centralbl. 
'  1853,  636;  N.  Br.  Arch.  76,  168. 

Dfxtro-eanphorie   aeid,   CainpheriUitrt,   OmphanUure.  lUehU.GmtphtnBurt, 
IpAtti^iire,    Arid    eamphori^ue,   Aeid   eamphique.     (LaareuC.)  —  ObKiYcd  anil 
"  '   '  u  orniphor  bj  Leniery  in  l67S(Cv™ri  rfe  C^rviit):  diecoTered  hy  Koatgtnrn 
,  r»g«rded  ■■  beniolc  arid  by  DiJrffurt,  a  tiew  wbidi  wh»  «ho*n  to  be  (rronrous 
J  Boaillun.Lngrittige  sod  Bucliboli. 

Formation.    By  prolonged  boiling  of  common  campbor  with  nitric 

Uid.  —  It  wa>  round  in  nn  annlomical  (ircparatiou  prnerred   in  oil  of  tar{ieutii)t, 
(Ucnrj,  TAo™.  Ann.  15,  117  ;  ScAa.  31,  361.) 


"^i" 


?"  ..r:  ^".zLiz'i  r=z'T  rxT^zy-yrcLirs  CH'cy. 


.■•--.      :    -     :  r-r-.:-  '  ^  L-?7_l_rei  fr:—  &  rexri  with  10—11 

"-    :  ;    1  ::-  ■   1  ••  -  "  ■"  -l  ir^.          t~—  l:  t-j    rf  i:=:r:-  adi  o:  sr.  zr. ''■;■"• ; 

_  ■-  .   _       -■■--:        . :.    ■-  r  2.  "-■■  s  '  i  ;f  rr.  rr.  1'5j;  Bcii- 

-  -■    '                .  •.          -  "_      r     .         ■"'        —   :". :      i«* -l-stiilate  is  p/JM 
.    -                  "-      -  ■    :  :.   -   l.::*-i'       ?  ".    .  tIt  'razipLvr  15  comiiiitvly 

-  -  .- .  :  i:  ":  :  :•  Li  r^^  -^  -.'..'t'L  iV-isl  quiniiiies  of  rltr.; 
->.  .  -:  ...--.  -JL  ij.:  ■-  ..-Zi.  _:  'i-rirEGjnr;  iLe  acid  solutivt  i* 
•:r-T._r  •  :f-j!i~"  r-.  l:.l  "l:-;  ^rrizx-s  '•■•i-h  e^pince  after  eoolit; 
i-T-   •    1^— --1  izii  "i-J*-!   : "^  rereii*-!  rrTft-il.lsaii-'n  from  water, or  It 

-  .•-    :     J.    L.-^T    ij    ?  ^i«--    J-^-    Tr»-:  -'.ii:;:-    "=-:ii:    L v«irocliloric  Khl 

.  iiii;:.  -    :■  IzrrL  -r.-.L  i.-itj:  Lii  i  -;  is  ±T±z  Cij'zveTiedy  wiihont  evo'u- 

-  -.  ..  •^•■-•n..:  uiL-  ji":  L  ji-.-r  ;..  -»i-.:l  i::-irrward5  disappean:  tb« 
T.:.-^.  .  r. .:-:,:.  ^  i .:  >.  -ri  .  a^  t- .  i^_  i-ri*:i:ia  camphoric  acidcos- 
"..".i:^  :i^.:-'.r  vi.  ;.  ;t  firr^-rr  '"«  "^  ii  c^i-mpletelv  converted  int) 
=1.:.  . .  -■•  1.V  ^  l.-i  .  ^  —  r^T  r:::i-rr-'.: ;-  r  c-^ntains  free  nitric ick 
Li .  .  ?--^.  .LIZ---  -■*  ."LTiT-iir.:  i-:!!  :  ;:  'c-eo:-m-:-«  syrupv  when  €«!»• 
n-  r-  r  ■  t-5  L  rr.-:  :  .j.:-?  ■v-.:!  ir:-T-*i5  ace:jk;e  of  lea*!,  after  neutraliaiii-i 
T.-i  i.::.i:  lx-  l:  -  ".r!  Lr  :t  i?-..li::::i  a  i'-c"^iiar  oil,  tfijrelher  vi'i 
::!.::::  :■:  i-il ;  i.-.  :•=  li.r=^:.  — '^^'fcen  the  nitric  acid  solatioa  « 
■":.:::  ^.  7  •:  i-!. :  >  --tii-i-l  -  a  r':T*:«eli:a  dish,  tili  white  fume*  esoft 
=r  ::  .-.  M:r*  rtzii-z.?.  .:  'z^  '.  zziL  ce  slowlr  cooled,  a  viscid  dims 
■vM-.-rr  i::  i.i-:-.  1*  •-..-:-:-  j:t1;5  wLite  cnr?tallii;e  grains  on  coftlit:. 
T!:-t-j-5  I'^-'.L-  LT-:  -::  i.:-r:-:  i  Vt  furiher  l**  ilinir  :  tLov  are  difficnlt  i9 
^:  ..1  5;..z-T  -l::  It-:  .z_r-:*c»i.  nc:  hj-srever  in  the  crjsiallinc  Km. 
I--*  ^i':  1  :1:^_:.T  =..  ir  "Liiic.  i-d  -iiieOii-e  sparingly  in  water,  fc-nnirr 
It-.  :.  :  -r!i  ;'_  lir  iL  j.;!  1  r-ei.::::=. — de»:«:  miKj-ses  alkaline  carbontte*.— 
r  ' :-:  :  :  -i".  ■ ''-'-  '_  '  '^-  ^---  ?■-*-•:"  cf  central  acetate  of  lead,— cifi-^ 
■*•■._     .     :  i:t-  .-z  . :  -  1 :.  •-  - .  -i ::.'.  rilo  cf  irr.n.  im-l  inercurous  nitrate.— 

1:  "5".-._  .     -^r-v  >.?. — iii  pr:ijcca  no  ahemtion  in  solutKC?  ^^^ 
:    L~-.i.  1    -7.  -.rite  ::  silver.  n::r.itc  of  linio.  chloride  of  tana 
.  - :.-  r         l.:=i;i--.   J...   Fl.irm.    iJT,    ll:*.)       It  is  persif^.- 
-  .  -.  ^ .  • .   r  :  .:l r  _ : :: :  .-l.::  i.     .  Gerliar Jt,  Tra  'ft\  S,  701.) 


1  •-  -     ^ 


.'  •  ..  ■"  .  '•Vl::?  :*.ur-*llr'l  lauMii:!-,  rectangular  and  arranged  .'.k< 
?:  ■- ^  .1  -ji::-:.  :  =:_iH.  ?!x--:  ie«l  p\'raiui«l?  united  in  plumose  prt'tpf 
I  ._-.":.  :  ..  .*"•  :;■  :!.o  riiihi  jTieniatic  ^vsteui. —  KLonibic  i:\^^ 
':  .^  ' '  .  1 .'. '.:  J  :L.e  •  ?  :u*o  etliros  truncated  by  I'-facOi;,  and  iho  tx.'C' 
::  .>  ••-.-.:.  r'.jr--:  .- i  ao  iir.ir.ai'r-ns  formed  by  the  faces  i  and  u  (Fi;:.  *■■ 
L^-:-;:.:  —  ?'[-.l:?  a:  6•J^5  ,  jjoli-lific;?  in  the  crystalline  form  on  ri^'i:: 
5..ll:-_.-:;  i:  a  Lijher  lemporalure  ^Brandes), with  loss  of  water  (Laurit.!. 
;i.«  o^ruiLorie  aiihvilride.  (Bouillon.)  —  Rotatory  power  38*873  i"'.^- 
r:,-l.:  :  weaker  alter  saturation  with  soda,  but  increases  ai^in  on  decLX:- 


to  the  ri;:ht.     (Blot,  Comiti,  rend,  35,  233 ;  Ann,  Phami.  84,  160.) 

C:imj«iioric  acid  U  inodorous  (Brandcs) ;  has  an  otiour  of  tifn- 
(Ki'^c^-iirti-n):  wlicn  heated  to  37",  it  gniclis  like  camphor  and  fa:.  1  i^^^ 
wi.-i?  >our  ;  at  100'  very  j)ungcnt.  (Hrandes.)  Its  tasto  is  lii-'^^"- 
inclinin;:  to  acid  (Kose«rarten  and  others),  sweetish,  scarcely  5i'-. 
(Diirll'urt.)  When  taken  internally,  it  pabses  unaltered  into  the  tr.n. 
'Bertagiiini,  Cimenh,  1,  363;  Ann,  Fharm,  97,  248.)  Reddens  hiai-- 
Coscgaitcu.) 
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W^lheompotitions. —  1.  Seated  in  a  retort,  it  is  reaolred  into  water  and 
inpliodc  an  hydride,  leaving  a  small  ijaantity  of  charcoal.     (Laurent) 

When  heated  above  its  melting  point,  it  turns  broivn  Bnd  Trolbe,  and  at  a  higher  tcm. 
perutuie  Irsvei  n  small  residue  of  charcoal,  and  girci  vfS  a  iiniiU  qnnntity  of  aciil 
•mpyreumitic  nater,  empTreuDiatic  oil>  and  a  white  opaque  aublimate  of  unaltered 
ampboric  acid  (lincbbolz),  of  altered  campboric  add,  nliidi  no  longer  reddens  litmui 
■od  ii  inwlublE  in  water.  (Bonillsn.)  The  acid  brovned  bj  fusion  solidilies  dd 
cooling  into  a  brown,  traniparent,  non-crfatalllne,  reainoni  maia.  {Brendei.)  Wliea 
tlirown  DO  red-hot  cools,  it  (olsdliiea  comptetely,  dilfuiing  a  dense  aromatic  tapoor. 

(Bouillon.)  —  2.  Wben  heated,  in  the  air,  it  fttirnt  with  a  bright  flame, 
leaving  a  email  quantity  of  charcoal.  (Brandes,) — 3.  By  repeated 
dlatillatiou  with  peroxide,  of  manganete  and  tulpkuric  add,  it  yielila  acetic 
■«id.  {Diirffurt.J  —  4.  It  disGolves  in  cold  oU  o/vitriol,  furming  a  limpid 
aolntion  from  which  water  precipitates  cam phorio  anhydride;  the  eolation 
heated  in  the  water  bath  to  45',  gives  off  a  Btnall  quantity  of  carbonio 
oxide,  and  at  CO"  a  larger  quantity,  with  violent  offurveacence,  and  ia 
converted  into  aulphocitniphoric  acid  (xiii,  379).  la  fitming  oil  if  vitriol, 
it  dissolves  with  yellow  to  brown  colour,  likewise  forming  sulphocam- 
phorioacid.  ^Walter.) — Distilled  with  a^coAo^  and  oil  of  vUriol,  it  yields 
ethyl- cam  phone  acid  (Malaguti)  ;  with  wood-spirit  and  oil  vf  vitriol, 
methyl-camphoric  acid.  (Loir,  J\^.  Ann.  Otim.  Phyi.  37,  196;  N.  J. 
Pharm.  22,  288.)  —  5.  Heated  with  syrupy  p/ios;) Aorw  acid  to  195°,  it  is 
resolved  iuto;  (1),  carbonic  oxide;  (2),  a  colourless  oil,  boiling  at  121°, 
liaving  an  agreeable  odour  with  somewhat  of  a  turpentine  chamcter,  of 
m  gt.  0793  at  25°,  vapour-density  4-29,  and  corresponding  to  the  formula 
C"H'*;  and  (3),  »  pale  yellow  oil  boiling  at  250°,  having  an  agreeablv 
sromatio  odour,  of  sp.  gr,  0-889  at  21°,  of  composition  not  yet  determinea. 
(Qttlle,  Spiit.  Commimication.)  —  6.  Distilled  with  pmtaehloride  of  phos- 
jihonit,  it  yields  camphoric  anhydride,  hydrochloric  acid,  and  chloro- 
phusphorio  acid.  (Gerhardt  &  ChiozER,  Compt.  rend.  3G,  1050;  Ann. 
J'/tarm.  87,290;  ^.  pr.  C/inn.  59,  452 ;  ImtiC.  1853,  255.)  — 7.  Potamvm 
and  lodium  decompose  camphoric  acid  at  temperatures  far  below  ita 
meltin;;  point,  without  emission  of  light,  leaving  a  residue  of  alknli  and 
charcoal.  (Gtty-Lussac  i  Thenard.)  —  8.  The  lime-salt  when  distilled 
yields  phorone  (xiii,  342).  (Gerhardt  ft  Lies-Bodart,  Compt.  rend. 
28,  50e ;  Ann.  Phaita.  72,  203.)  Aecoiding  to  Fitlig  {Ann.  Piartn.  ciij,  309), 
the  oil  which  paases  over  in  the  distillation  of  caiupliDratc  of  liiue,  begins  to  boil  at  60°, 
the  greater  portion  distilling  between  this  tempenlurc  and  270°,  leaving  however  a 
naiduc.  The  portion  nhich  poiaes  over  in  fractional  distiilalion  between  200°  and '205° 
b«a  the  compoailion  of  phorone  (Cl"H'*0').  Tht  porliona  boiling  at  lowrr  temjieratorea 
did  not  yield  anj  definile  compound.  —  9,    The  Soda  and  potash-solts    dtfitilled 

with  an  equal  weight  of  perehlorovinie  cVier  (ix,  2G),  yield  a  distillate  of 
camphorin  anhydride,  water,  sesqni chloride  of  carbon,  carbonic  acid,  and 
conihuslible  guses,  leaving  a  residue  of  hydrouhlorato  aud  carbonate  of 
the  alkali.  (Malaguti.) — 10.  Camphoric  acid  heated  for  some  time  to 
SUO°  in  a  scaled  tube  with  glyeerin,  forms  camphorin,  which  may  be 
extracted  by  ether  from  the  mass,  after  cooling  and  mixing  with  excess  of 
aqueous  carbonate  of  potash,  and  remains,  after  evaporation  of  the  ether, 
ft  viacid  ueutral  mass,  soluble  in  ether,  and  resolved  hy  oxide  of  lead 


^5i>      yirrT>TT  tjz 


nmxiiifr  led  sziL  r  i'mh.ji-      '^araisaiK.  C'«ir<.  rnuL  37,398; 


yumr  MCiL  iibiil-^^s  h  -frlH  icl  ic  9:<j£  v-szer  •D^rffrxrt),  200  (Kom- 
rsrraa  ,  "  W  InriuitLj.  •*!  l*aa:r^  .  %zii  ix  24  p€s-  of  boiliiM^  wiier 
Z'ie&e^.  11  XivmBL.  i:  3^£ki»uiV  10  (Boallkm}.— It  do- 
«i>'>mi  ji  »■•*  ^  3U.  ic  -PTSK  IE  :* -T :  =1  TO  pss.  ms  2j=;  in  «l-5  pti.  it 
JT  f  ji  ^i-^  va.  1=  5»i\  21  23^4  |<L  IS  «  5";  mcd  7-2  ptiL  aft  82"5';  ii 
# '}  7f2.  ic  W*  s  f  ^  iQL  i:  in'lS'': — czfier  tke  ordinarj  atmo^bok 
•na     mzraasfi    mlrzftn.    eua^K    be    heated     aboTe  96i5'. 


¥-jai:»c  iZ-seazSit  ir  aiL'  -ir  rcii.     (Laurent) 

C'iw-7«nnr>v.  —  Cucaum  so 2  k/ras  with  basea,  btbtuie  (newtnij 
JPD».  laii  »r«  ->mr  *«/)  salts  =  C"H"MO".  —  Tin 
!•  a*  WK  eak-T  prepared.  —  The  campboratei  are  ii- 
*£iiinii&.  la-r-i  pmsa^j  a  x^z^-fr  bfocr  taste  ;  yield  when  beateJ,  u 
imajr^tcnarisz  !tZ.  w^  a  reside  cf  dLazcoal  (the  lime-salt  jieldiq 
laiirmi!:.  lae  j»sa«^-»Ii  ssir4-:«ic  aabTdnde),  and  bom  in  tbe  air  with  i 
iLie.  I?  fiinusuzis  wi"i  a  re-i  5az&e.  Tbe j are  deeomposed  by  sulplmne, 
iTcn<ij:r.i?L  i>:r-r  ii£  vr«K  a^d.acd  aie  but  slightly  soluble  is  witer. 
Cwi^airr*?  Krijir!i*  b:Zfd  w::!i  bases,  yields  peculiar  salts  ieomene 

frr3«ciL-t"-i:-  -rs"' J.ii.n:^i.*- — B^^c  —  Dry  ammonia-gas  im  lasol 
rv-E?  ^njTrga.-:rIg  uiL  arl  lie  excess  of  ammonia  is  expelled  bj  paaitBg 
ZTT  ^j  i-rsr  li*  tr:.£*«  a:  lC-0\  (Malaguti.)  Separates  from  iUioli- 
:'•  3  :j  *TT.r.:nr:-  as  a  si!:De  film  composed  of  slender  neevllcs. 
r.::..::c.  Taf.f:^:?*  s-i  ict-ioroas.  (Malaguti.)  H««  •  rather  bitw 
■rt^-.t  :...:.:.or:  .  i_:.-:T  5.1:-*.  'B-*ri«s.;  Reacts  sli/^htly  acid.  Melts  whes 
"-•^u-ei  r"-  =  J  '5  ar:xcE:a  w'.:h  intumescence,  and  volatilises  panij 
-zn  ier'izir-iee:.  l-riT-lnra  liitle  charcnal  ^Bouillon,  Brandcs) ;  yields  wat«. 
i-z^:-  1.  i=i  ca-rborlc  anbydri-le.  (Laurent.)  Dissolves  iea«lilv  in 
TT^iter  Mvlxr::;  ;  in  1«>0  f  t^.  of  cold  water  (in  a  mncb  emaller  quaniitv. 
a-ro: riia;  :o  Bra-'ies  ,  in  3  pt5.  of  boiling  water ;  tbe  solution  piv«  of 
iiiinirlia  when  Leate'L   (Bouillon.)  Easily  soluble  in  alcohol.   ^Buuilli'D. 

Malagnti. 

2  NH'O  52  ...     22-22  22  34 

C^H^O*  1S2  ....     77-78  77-60 


C'H    NllVO-  234  ....  10000  10000 


Dried  at  100^  M«l«gntl 

60  C    360  ...     53-89  52-84 

eo  II  60  ....      8-98  8-98 

4  N    56  ....       8-38  8-51 

21  O  192  ....     28-75  2967 

3C»H^*0»  ^  iVW ^68  ».  100-00  10000 
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AetwNlnglo  Gethiirilt.  il  U  ppflmpi  monocRnophorateof  Bmmoma.C»'H"(NII'jO« 

~  '.Blning  in   tbe  i!r;iti<lli>pd  stnte  6   At.  vuUr,  b^  ciili:ulrtliaii   IH'S  |i,  c.   Aq.).  "x 

k  hjputhaiB,  tbe  furmuln  of  the  dry  unit  requires  ib-'i  p,  e.  C,  87  II,  and  li'G  N. 

I  Camphorat'!  of  Potatk.  —  Bibatie.  —  Obtaioed  b;  neutralising  aqneoiM 

piphorio  Bciil  wiifa  puta.'ih  a  carbonate  uf  polaab. — Bniall  six-eiilo<l 

»  (Bouillon,    BucbbiiU);    nccJIea  gruuped  in  tufte.     (Biuudex.) — 

It  piepnrril  •rKh   i-ninplioriR  RTihidride  nod  pulaifa    Cntiot  brosd  peirljr  liniiniE, 

Hulogucl,  p.  4&8.J  Tftfites  faint  saline,  aromotically  bitter.  Melts  wlicn 
lieated,  turns  brown,  and  at  bigher  temperatires  Lardena  to  a  wbito 
mass  baviug  a.  sharp  taste.      (Biichbolz,    BuuiJIon.) — It   dissolves   in 

too  pt9.  of  cold,  and  in  4  pts.  of  boiling  water;  ulso  in  iilcobol  (Butb- 
IkiIc,  Bouillon);  doliqneeces  slonly  on  exposure  to  the  air  and  disaulvo^ 
in  a  very  small  quiintity  of  water.     (Bratidee.)     Tbe  lesa  soluble  salt  is 

Kips  the  nionopotosfiia  and  tbe  mure  soluble  tbe  bipotaa«ic  camphoralo. 
bardt,  Traite,  3,  703.) 
Braadei. 
2  Kn  91\  ....     34-4  33'5 
(;="Hi'0" 182'0  ....     65'B 
C*H'*K'0* B;6-1  ....  lOO'O 
\tmpioraU    of  Soda.  —  Bibatie.  —  Aqueous  carbonate   of   soda  is 
atcd  at  the  boiling  heat  with  camphoric  acid  ;  the  solution  iserBjior- 
aieu    to    dryness  ;    tbe  residue  dissolved  in  alcohol ;   and  the  crystiils 
■which   sepiirafe  from  the  syrupy  solution  after  standing  for  a  long  time, 
are  collected  and  dried  over  oil  of  vitriol.     (Kemper,  EpUt.  communi- 
eation.)  —  Limpid  indistinct  crystals,     (Bouillon.)     Needles  and  cauli- 
flower-like masses.    (Brandes.)     Swells  up  when  heated,  melta,  Uackcnx, 
ttnd  givoB  off  vapours  which  burn  n-ith  deposition  of  soot.     It  deliquesces 
Vi^the  air  (Brandes,  Kemper);  dissolves  in  200  pts.  of  cold,  and  8  pts.  of 
■Hllng  water  (Bouillon);  in  6<J  pts.  of  cold  alcohol.     (Drandes.) 
^^^1                                                                                   Brandu.  Kemp, 

^H  2NiiO 62  ....     25-11  24  S2  24'S3 

^H  CH'^O" IH2  ...     74-59 

^B  C*H"Ntt'0»   241  ..,.  IBO-OO 

J^f     CdfnpJutralf  of  Bari/ti, — Bibaiic.  —  Obtaino<l  by  boiling  caniphorio 

II  .Bcid  with  baryta-water,  —  I'hin  himintc  or  needles.     Taste,  rather  acid, 

bitter  (Bouillon),  saline.     (Brandes.)     Gives  off  11-87  p.  o.  water  when 

heated  (lirandes)  (by  calculation,  6  At.=  l2-5  p.  c.  A<^.     Dissolves  In 

1-8  pt.  water  at  19",  and  in  GUO  pts.  of  boiling  water.     (Bouillon.) 

Dried  at  IDU".  Drindei. 

2B,.n 153  .,„     4&-67  <26a 

C*H"n" IB-i  ....     54-33 

C»°H"lSaK)» 335  ....  lOO-OO 

Camphorate  6f  Stronlia.  —  White,  traniilucent,  orrstalltDa  laminie 
having  a  rather  bitter  saline  taste,  and  still  more  soluble  in  water  than 
tbe  baryta-salt.     (Brandes.) 

Camphoratf  n/Limr.  —  a.  PntyftouV  .* —White.  non-PrjAlnlline,  «lighlly  bitter, 
perfeellj  neolral  Inoiina.  wliieh  ennoble  when  eipoted  to  llio  air,  sre  dparly  laMlnble 
^_(b  cold  nater,  soluble  in  200  ptg.  of  boiling  wiUt,  iUBolublc  in  nlwhol,  lad  coDtuu 


-fM       TB3UMI  StCLXa  CPD":  OXTGER-KUCLBUS  C|«"0*. 

(kjp.  aDbjdnms?),  nd  7  p.  e.  viler. 

W  n^aoed  to  an  j  probaUe  okrift- 

to  3  At.   for  Ubuic  wphontetf 

7.  Rtn^Me,  —  I W  fcsw  o£  csKpkoric  acid  diasolTe  56  pts  of  ctzbooiti 
«f  Ime  .2  Al  CaOXO^SO  ptiL),  wd  yield  the  folio winr  adt,  era 
wzuBL  ansza^zfled  wisik  liBfr-vAto'.  (Bnndea.)  Rhombie  priwi. 
loftopc.)  Hw  a  dicktlr  aliac^  bttteriaii  teste;  with  mitiugal 
aagg  g— .:  rM&av  Etnvi :  aad  vheo  iMated,  mmkes  a  bianog  loiae, 
it?«Tima  ^^iie   as*!  brova,  giria^  off  water  and  empyreiiniatie  ofl. 

Fg  At  ileuMymiaM  by  dry  Jhtflbtkm,  lee  page  458. 


2  CjO 5C  -.    »-53 2I«4 

C"W^O^  18S  «-    76-47 79-76 

C'g'CtfCy  i38  _  1«HM>  lOCHM 


200 56—     11-67 11-54 

C«H"^^0»  IBS  «.    47-64 47-96 

16  eO 144  ^    37-69 87-50 


C"fl:^C^O>  -t  16  A« 382  —  106-00 100*00 

f  ^' Jf«fnKnc. — .fii&uic.  —  TVHHlaeent  bitter 
r  7^  d  X^  .CH'-Qic^O^^IS-O  p.  c.  tfgO),  braome  moist  on  enowv  a 
»i  owi^  XX  6-5  pes.  of  wua  mi  2-5\    Brandes.)  _  When  camphock 

baued  visa  was«r  aad  excess  of  magnesia  alba,  the  filtrate  jitik 
cader  apfmrentlj  similar  circnmstancesy  crystals  tupa^ 
;!ke£r  aaoxai  c/  vater.  whilst  another  part  of  the  salt  effloreseei.  — 
b*  <7j«s&l£  e&>resce  ia  the  air,  and  gire  off  their  water  of  crjstallh 
:.xa  :<1'JT  IfO\  wiito^t  scfferin^  any  farther  alteration  at  200^  Timw 
▼  *:•:£.  cv.vi:x:z  15  At.  water,  dissolve  in  2*5  pts.  water  at  20'.  (Kemper, 
Tz'f.*.  .vnin.  '  —  O;unphora:e  of  magnesia  dissolves  in  54  pts.  of  tbenlatf 
aI^^:^:^  xi  o'T~  Erandes-;  i:  is  insoloble  in  cold  alcohol,  and  dissolves 
wlii  «^^^:cf^«£ucz  in  hot  alcohoL     (Booillon.) 

Kemper* 

•  McO 40  ....     11-20  11-21 

e*H-X>» 182  ....     50-98 

15  HO 135  ....     37-82  3804 

C-"U -UrO*  -r  15UO  357  ^  100-00 

OrfstmlM.  Kemper. 

2  McO 40  ^      913 ^     9*04 

C*H^*0*    182  ....     41-55 

24  HO - 216  ....     49-32  49*82 


C*H^MgH>^  +  24  HO 438  ^  10000 

Orynimlt  mmd  ej^ometd  m/I.  Kemper. 

2McO 40  ....      8-60  8-58  ....     8-91 

C*H  X>«  182  ....     3914 

2:  HO   243  ....     52-26 52*48  ....  53*58 


C»H»OlrO*  +  27  HO 465  ....  10000 


tiawc/    Wben  tbe  sqaeoas  lolation  of  the  bibasic  salt  it  kili^  tk 
add  arparited  from  an  eqaal  quantity  of  it,  and  tbe  lolation  left  ta  coot,  W 
|hKkM^\MX^iQnw]^€(xmanionobaaicHat.     (Kemper.) 
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Campkorait  of  Alumina.  —  Obtaineil  by  bull  lug  hydrate  of  alamloa 
with  camphoric  ftcid  and  water,  and  evaporating  the  GItereil  aolution. — 
White  pfiwder,  bavin;;  a  harah,  sour,  nuber  bitter  taste,  capable  of 
reddening  litmoa,  permanent  in  the  air,  soluble  iu  200  pts.  of  cold,  and 
in  a  Bmaller  quantity  of  hot  water,  sparingly  soluble  in  cold,  easily  iu 
hot  alcohol.     (Bonillon.) 

Uranie  CamphoraCe.  —  Aqueous  uranic  salts  form  a  yellowish  precipi- 
tate with  camphorate  of  potast,     (Brandes.) 

CampKarate  of  Ma-nganetm.  —  By  boiling  carbonate  of  manganese  with 
camphoric  acid  and  water,  a  solution  is  produced,  which,  when  left  tn 
evaporate,  yielils  crystalline  laniinie  very  soluble  in  water.  (Brandes.) 
Alkaline  camphorates  do  not  precipitate  manganous  salts.     (Brandes.) 

Camphorate  of  Zinc,  —  Obtained  bydecoinpoaing  the  aqueous  solutions 
of  the  alkaline  e.imphoratea  with  ziuc-saits.  White  precipitate. 
(Brandes.) 

Stannous  Caniphoraie.  — Wbite  precipitate  produced  by  decomposing 
the  aqueous  solution  of  an  alkaline  camphorate  with  protocb lurid e  of  tin. 
(Brandes.)  The  aqueous  solution  of  neutral  camphorate  of  magnesia 
forms  with  protochloride  of  tin,  a  precipitate  which  disappears  at  first, 
but  afterwards  becomes  permanent.     (Kemper.) 

CaTiipkorate  of  Ltad.  —  Bihane.  —  Obtained  by  precipitating  aqueous 
nitrate  of  lead  with  camphorate  of  potash  (Brandes);  or  by  boiling  the 
aqueous  solntiou  of  camphoric  acid  with  neutral  acetate  of  lead,  and 
washing  the  resulting  precipitate  with  hot  water.  (I.iebig,  Boucaeiu.)  — 
White  precipitate  insoluble  in  water.  (BrnndoB.)  When  subjected  todnr 
distillation,  it  gives   off  camphoric  anhydride,  together  with  a    email 

iaantity  of  phorone,  and  leaves  oxido  of  lead,  coloured  grey  or  black 
r  separated  charcoal.     (Boocsein,  N.  £i;  Arch,  83,  277-) 
Rrrie  Camphorate.  —  Obtained  by  precipitating  aqueous  ferric  salts 
with  aqueous  camphorate  of  potash.  —  Light  brown,  bulky  precipitate 
insoluble  in  water.     (Brandes.) 

Camphorate  of  magneaia  does  not  precipitate  nilrKte  of  cotall.     (Kemper.) 
Camp/mraU  of  Nickel.  —  By  precipitating  aqueous  nickel-salts  with 
aqueons  camphorate  of  potash.     Greenish  white  precipitate,  sparingly 
soluble  in  water.     (Brandes.) 

Camphorate  of  Copper.  —  Bibatic.  —  Produced  by  precipitating 
aqueous  eulpbato  of  copper  with  camphorate  of  potash  (Brandes) ;  with 
neutral  camphorate  of  ammonia  (Maiaguti).' — Light  green  precipitate, 
which,  when  carefully  heated,  becomes  sky-blue,  and  at  a  higher  tem- 
perature, dark  green,  then  white,  and  suddenly  black,  bums  with  bright 
^Jame  and  waxy  odour,  and  leaves  cupric  oxide.     It  is  nearly  insoluble  in 

t 


1200  . 
140  . 

48'0  . 
333-4  . 

.     29-60  ... 
.      :i-4S  ... 
.     I1-8S  ... 

55-10  ... 

14  H   

...       3-4H 

C»H"Pb'0»  

Cont.dn.54>5p.coiideori™d. 

405-4  . 

.  100-00  ... 

...  100-00 

:'i        zZlllxHT  yrCLEUS  C«H-':  OXTGEX-VUCLEUS  C'H'W. 

BnndM.      Xalafvti. 
2  Cx*^         .      _     :3  4    -      .V)-3     ..   29-6  -  3001 

^''-  — ■.  '• ..?   ."--'.:  *.   •  T'.  —  /.-•"«  ."  -•  —  Br  precipitatine  aqneoas  ipci- 
■ :_'-  :-  T  :n:-i  -»  :i   rk=:i"-:T^:e  of  s-:^  (Branile:?!.  with  caniphonte    f 

-  :.--     Hirf.  y    J -.  Jt;.   5.  300*.  —  While    pt^»wder,   CT^jiah  ¥u*:e 
:fT    -.■-.- J     3-T^- i«    :  -ii  X  ^Itter'sh   i  late  iflarff^.     Tarns  prev   3 

.-1  ii  If.     '''*' l:i  ":*i:?-i  li  s  :-'"e-  :i  sublime?  wiih  rervslitrht  alteratio::. 

;-  .:  1  7  -  l:r  ::"  :ik->-:fc'.     I:  :*  n-:  siec-ihiy  altered  by  cuhi  oil  -f 

-  -  •  ::  :   :  : ..  .z-r.zz.'.  lf-::nip':«*>«  ii.  with  sepantion  of  campbore 
L  ?  -.i^i    •':7:ri:;^    :li:i   — .«r^2r:-:i«   ms'.i-?.      (HartT.)  —  It  ib  n- 

.  .  ■■•?     T    :■  .:    wivr     zf-i-iv   :-=- '.-l»"e.  acc-ir-iin^   to    Brandes). — Bt 
,,  -5-:--T  :-  :     i  i' :   i:l.   :  :•  rar:!v  cor. vert e«l   into  mercuric  cam- 
?  :   -^";.  —  I:   :  _  :--?  ■».:".  ir  —  I'ij.  l.-nainj  lia«ic   ammonio-mertaroc? 
rAL-  :.  rk:;.     I'-«8«.  .^=i  :z  '.ilr  ris.  of  ether.     ^HarC) 

Ilarff. 
:  :-"  *'.:  -fS  5   63-9 


3 : •       _i n Hp  X.  - 71- ' -.-*  -  w     Cjsiz  I yrxf.  —  Frotluced     by    pasiiL; 

iT.T-   '  i  r-^   *:■•  ▼"iif?  :z  ■»:  :z  :=Trc;ir:-«  camphorate  is  saspeaJcJ.— 

y    :  V    • .  L--  r  :ii.f  **j  T«  »  :-r.  r  iiAirirj  STTti  p.  c.  HirO.     The  m::*; 

s:.  :  -.    r.  ,   '  ::  ■  :iT  :  t  -:.if  =f:A".l;r  nienr-jrv.     Leaver  charcoal  whvi; 

-    :'.      '"■  ;    •        >>-■•:    :-    -  ir:.'   icii,    it    leaves    a  white  powder: 

.  .-    V     ■         ..r:    —  [L^     ..  -:   iz    V j:T.r.    a'.^   hvl,   and  eliur- 


:'  :    :-r~.   —  ^Vh>.v   y-roc:pitat»\  Lavic::  a 
-    '.    :  i-:.    ::    *:^".:n*,os    partly  wit!.." 
_-    :'    *    r:..-/  — I:  :«  r.   !  j-tiiiiMy  aI^^■ 
"  ;.    --  -    ;■      :    .'.  .fv'.:r:  ■!,  with  «  par ji  " 
-        -y-.r.:     r.      :    r.'.vrourlo  ••xil'*. — 
*:  >     ■    -    -  '     ..:«".  wu:er  :  *: :**«■! vi- 


I-  -  ■ 

• 

4* 

^ 
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-• 

.  :.  ".-.u-.      J  ..  w 
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Camphoraie  of  Silver.  —  Bihasie.  —  Obtained  by  precii>italing  anueous 
nitrate  of  silver  with  on mph orate  of  potash  (Brandcs),  with  camphoralo 
of  amroonia  (Laurent).  —  White  precipitate  (Brandea),  elettric  (Laurent). 
—  TurDs  bluish  when  exposed  to  light.  Melts  when  heated  and  burns 
away,  leaving  metallic  silver,     (BraDdee.) 

Bnindes.      Laurent. 

2AbO    ^ 832  ....     5B*0    .......  55-1  65-4 

C*a"0'   1B2    ...     44-0 

CS"U"Ag!0' 414  ....  lOO-O 

f'atnphorate  of  Platinum.  —  Aqueous  caniphorate  of  soda  forms  with 
liichloriite  of  platinum  a  while  precipitate,  sparingly  soluhia  in  water. 
(Brandes.)  Catnphamto  of  magnesia  does  not  precipitate  bichloride  of 
platinuiu.     (Kemper.) 

Camphoric  acid  dissolves  in  alcohol,  in  etliey,  and  in  oUe,  hotli  fited 
and  rolatiU.  —  It  dissolves  iu  J  pt.  boiling,  and  1  pt.  cold  alcohol 
(Budiholi);  in  ODl  pts.  alcohol  at  S-T,  m  0S9  pts.  at  12-5°,  in 
0-79  pts.  at  25°,  in  OS!)  ptfl.  at  37■5^  and  in  0G8  pta.  at  02'5°. 
(Bra  odes.) 


Appendix  to  Camphoric  Acid, 

Isomeric  Modifications  of  Camphoric  Acid. 

f  I .  Lcevo-camphoric  acid.  —  Obtained  from  the  leEvn-roiatory  camphor 
"Vatritat'ia  Parthenium,  L.  (p.  35U),  by  boiling  with  nitrio  acid,  in  the 
te  manner  as  ordinary  camphoric  acid  from  ordinary  camphor.  —  The 
S  thns  obtained  possesses  hcvo-rotatory  power  e<]ual  in  amount  to  the 
Etro-rolatory  power  of  ordinary  camphoric  acid,  with  which  it  agrees 
U  other  properties.     (Chautnrd.) 

Toenviphoric    add.     Addt  raetiaiqut  eamphariqac.  —  By   evapor- 

Jueous  mixture  of  equal  quttntities  of  ordinary  camphoric  and 
loric  acid,  crystals  are  obtained,  destitnte  of  rotatory  power, 
\  agreeing  in  other  respects  with  camphoric  acid.     (Chautard.) 


Methyl-camphoric  Add. 

Ct=H"0»  =  C'H'G',C*H'*0*. 

(1853.)     ,V.  Ann.  Chm.   Phyt.  37.  136;  N.  J.  P/iarm.  22,  288; 
jV.  A  nn.  Ch!m.  Phys.  38,  483. 

^Sfr».7ur«,     Mflllylencanifi/lfria.rt,      CaapAertBeli^tfHiS'irr,    Aridt 
[Ur,  Acid  mtlkil-camphuHqne. 

\  farmaiion  and  Prtpamtiim.  By  distilling  2  pts.  of  camphoric  acid 
nh  4  pts.  wood-spirit  and  1  pt.  oil  of  vitriol,  cohobating  the  distillate 
|Cfl  over  the  rcnidno,  mixing  ihu  nk-uliolic  solution  of  the  viscid,  brown 
i^ilMe  with  water,  vasUiu^  lie  viscid  w\  theruby  wporatad  wU 
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vrater,  and  loaring  it  to  stanil  exposed  to  the  air  or  under  water  till  ] 
solidities  in  the  crvBtallitie  form.     Tbe  collected  cry^itallino  i 
pressed  between  filterinj,'  paper  and  boiled  nitb  water,  set  aside  till  tl 
have  again  solidified  in  tlic  crystalline  form,  then  collected  and  <i 
over  oil  of  vitriol. 

ProperlUs.  Rhombic  prisms  belonging  to  the  riglit  prismatic  s; 
liuviiig  the  acute  lateral  edges  truncated,  and  with  4-aided  6ii 
formed  by  the  faces  of  a  rhombic  octohedron.  Fig.  07  without  p. ' 
u:  w  =  108"  30';  «  :i=:  120°  45';  a:  m=  13J°  50';  o  :  (  =  1 15°  25'; 
a  ;  o  =  over  the  obtuse  lateral  edge  of  the  thorabio  prism  =  120'  Iff; 
a  :  It  over  the  acute  lateral  edge  of  the  rhombic  prism  =^  109°  50'.  —  By 
rapid  evaporation  of  the  etiiereal  solution,  hemihednU  crystals  on 
obtained :  in  that  case  only  tbe  faces  a  and  t  appear,  &ud,  by  tbe 
predominance  of  the  (-faces,  the  cryslala  acquire  the  appearance  oi  tooi- 
sided  tables.     Cleavage  nc  right  angles  to  {. 

Melting  point  68".  —  Eotatory  power  51-4'    to   the   rigbL      Tb 
alcoholic  solution  reddens  litmus. 


22  C  
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c'H<ff.c?"n"o' .... 
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,.  10000  .... 
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Deeampositiom.  1.  When  heated,  it  forms  without  loss  of  weiglit  « 
viscid  oil,  which  becomes  opaque  some  hours  after  cooling ;  if  bealiA 
above  the  melting  point,  it  is  resolved  into  camphoric  anhydride,  a  iinill 
quantity  of  viHcid  liquid  (perhaps  camphorate  of  methyl),  and  a  nnill 
quantity  of  charcoal.  —  Bnms,  when  set  on  fire,  with  a  bright  fuliginom 
flame.  —  3.  By  distillation  with  hydrate  of  potash,  it  is  resolved  into 
wood-spirit  and  cam pbo rate  of  potash. 

ComblnatloHt.  Meihylcamphorlc  acid  is  slightly  soluble  in  wOer.— 
Aqueous  or  alcuhoiic  methylcauiphorio  acid  is  not  altered  by  liau-aaitr 
or  dissolved  baryta-taltt ;  it  is  clouded  by  baryta-water,  but  beeouM 
clear  again  on  tho  addition  of  a  small  quantity  of  nitric  »cid ;  n-itb 
aqueous  acetate  of  lead,  it  forma  a,  white  orystalline  preciiiilate,  solubl* 
in  excess  of  the  precipitant ;  with  eiiprie  acelaU,  a  crystalline  ^Keniiii 
precipitate ;  it  is  but  eligbtly  cloude»f  by  nitrate  nf  niver,  but  rodaco 
oxide  nf  silver. 

Melliylcamphoric  acid  dissolves  readily  in  aleoltol,  eiher,  or  a 
and  crystallises  by  ovaporatioD  of  tho  solvent. 


Camphorate  of  Ethyl- 

C"H''0'  =  2C'H'0,CH"0'. 

MAtAQUTi.  (1837.)  Anil.  Chim.  Phyt.  G4,  153;  /.  pr.  Chtm.  IT,  1L 
Ann.  Pharm.  22,  32;  abstr.  J.  P/uimt.  23,  75,  and  513.-  Saett  I 
123.  * 

Camphorit    »(*«-,     CampAernaphiAa,    camaAfrHiVret     ArlltvhMwd, 
fbrmerttr,  CamplUrati  d'ilAfU,  SlAtr  eaaqiheriqat. 


ETIITLCAMFHOKIC  ACID. 
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Foi-maiion  and  Preparation.  Ethyl-campliorio  acid  is  eubjected  to 
distillation ;  the  distillate,  wliicli  solidiBes  in  tbe  crystalline  form,  is 
hot  alcohol ;  the  aolution  is  left  to  itself  till  it  has  depoeit«d 
iphoric  anhydride  ;  the  mother -liquor  is  precipitated  bj  water ;  the 
hich  separates  and  gradually  becomes  thicker,  is  bulled  with  weak 
;ous  potash,  washed  with  water,  dried  in  vacuo,  and  distilled  per  se  ; 
the  distillate  is  rtgain  waehed  with  water,  and  dried  in  vacao. 
Propertiei,  Amber-yellow  oil,  of  sp.  gr.  1-029  at  16°,  aud  boiling  at 
-28T^  Has  a  strong,  unpleasant  odour,  and  a  bitter,  very 
;eable  taste.     Ncutml. 

MalaguiE, 
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I   Dtcompotitiont.     1,    Tarns   brown   when   heated  above   its  boiling 

pnt,  and  leaves  a  black  residue,  yielding,  however,  a  distillate  of  pura 

mphorio  ether.  —  2.  It  reqnires  to  he  heated  beforo  it  can  be  set  on 

I  by  a  flaming  body,  and  then  hnrns  with  a  quiet,  white,  strongly 

ptigiDons  flame.  —  3.   With  Atj  chlorint  gai,  it  turns  yellow,  beeomea 

iBted,   increases   in   volume,   gives  oiT  hydrochloric  aoid,  and   forma 

Idorinated  campboric  etber.     (Mnlaguti,  Ann.  Chim.  Phy».  70,  360.) 

,_ie  arid  is  formed  at  the  aatae  timo.  —  4.    It   dissolves   in   hot   o'd  of  vitriol 

tbont  evolution  of  sulphurous  acid,  but  does  not  separate  on  addition 

r :  the  solution  smells  like  oil  of  lavender.  —  5,  It  is  not  deoom- 

1  bv  nitiie  or  hydrophlorie  acid,  even  with  aid  of  heat.  —  8.  Wiien 

1  fer  a  very  long  time  with  strong  aqueoua /jof-TsA,  it  forms  alcohol 

B  camphorate  of  potash.  —  7.  It  is  not  decomposed  by  ammonia. 

I  Cvmbinationa.     Insoluble  in  water.  —  It  dissolves  in  cold  oil  of  vitriol, 

1  is  precipitated  in  its  original  state  by  water.  —  It  dissolves  iodine, 

^ich   can   afterwards    he  only  partially  separated   by   heiit,    without 

mposing  the  camphoric  ether.     It  dissolves  bromine,  and  that  sub- 

De  may  be  completely  expelled  from  it  by  beat. 

It  dissolves  in  alcohol  and  in  ether.     (Malaguti.) 


Ethylcamphoric  Acid. 
C"H'"0"  =  C'H'O'.CHXO'. 


un.    (1837.)    Ann.  Chim.  Phys,  64, 152j  J.  pr.  Chm.  11,  294; 
Ann.  Pkam.  22,  45;  abstr.  J.  Pltarm.  23,  75,  and  513;  Sepert.  61; 


Formalvm  arid  Prfparation.     S  pts.  of  camphoric  add  or  camphoric 

Mhy<lride  are  di.4tilled  with  4  pts.  of  absolute  alcohol  and  1  pt.  of  oil  of 

'viol  i  the  distillate  amounting  lo  about  half  the  mixture  is  cohobated  ; 

i  residue  in    the  retort  is  mixed  with   water ;   the  oil  which  then 

rarates  is  wnsheil  with  water,  dissolved  in  aqueous  potash,  preci^iitateil. 


jnicLMB  c^v":  OKTOtx-nKXEUs  onsw. 


ltvA  m  iWhol  afWr  waahiBg  whk  vUer 
'  tk  FMid—  it  dried  at  IdO". 


I^nouL  fjrx9T  3^132,  of  sp.  gr.  1-095  at  20-5^    Begiu 

li«r^.  1BC  'aic  amrnx  jaixi,  smb  zisec,  in  oonseqnenoe  of  deeos- 

K  asats  ^eciZiar  iPSi»r,  dlagreeablj  bitter  bat  not  tcii 


l^Miff-pr  "^TT«TT»  idsr  flHbs  laK  akI  j. 

1*  C lU  —    «-|5 62-55 

21  : _     »  _       S-:7 8-87 

»  :    M   .       2S-a?  28-58 


:*Er»?t  r»H  -o* 22s  ..  ioohw  .» loo-oo 


X^U7\-ys3inaiici:  hsil  x  rsixrel  bj  keat  into  camphoric  anhjJri-k 
r,Aiii'iiiiDr  feats'  v-icf.  1  foc&Il  '^^i&iitr  of  alcohol,  and  carbaretlei 
1  -CTurst  X  15  i-riu.a^fti  <k::.ikft  with  w^Uer^  or  bj  boiling  therewiil:. 
X  j-it^i^  amniitsr.'!  &£:•£  u.«i  ea:!i:-a.vric  ether,  and  hy  continued  boilia: 
wnL  «i!U&HU  ■7rr"    a  ^  c>:«rened  ia&o  eaiophoric  ether  and  an  alkaiiu 


iiiui#:uQiiiffx  IfirJsaBpircnc  acid  aoites  with  baees,  forming  tk 
MBL?<iunc<sL  Tfteae  alu  diawlTe  in  aqueous  alialit  and  are  preo- 
iiBhoeA  zj^s^iin.  W  lesjL  The  /«jv,  h^rgia^  ttrontia,  mmgHetia,  ui 
muupctumm  ^^zt  aK  MkiM  in  v&ier;  the  alumina y  iron,  zinc,  kal 
r  at}""  sbi  memry  mim  aic  Iz^olable  or  sparingly  soluble  in  water. 

I'lit'rMmjtittfX'f  «/  jimmtc^hs.  —  An  alcoholic  solution  of  edvr 
nammictf  ^mi  x  ifzz  •ixiie  saturased  with  ammonia,  the  unneutnliiM 
Mczna  i£  %!•£  *»i  ■»  i^foraied  by  water,  and  the  filtrate  18  evaponiai 
—  Ti*!  &1;  likik  u.  aLi:al:re  r>ActIon,  but  does  not  contain  free  animoBii 

£.i  I' rrn  ••>  'Xr  -  .^l  V. .  —  Aijueous  etliylcanipborate  of  aDiini*ii 
.'  -  -:•:■-  :-:i:s-i  '.'  2  -"iir  .:  silver,  and  the  precipitate  id  dried  tt  IW  . 
''":  .•■3  I'i'k'.i'L  .'»  : -»-' VT-L?.  u-rlia.  jives  odT  a  fragrant  oiloar,  anJ  lau? 
:.  T  1.  r   5-  ^e-    t"^H-*Ar'>*=Si 'J  p.  c.  Ag). 

Z~* /'*":« J' '  :r-:"'  .*  '.  "XfiT. —  Bv  decoinpi>«jing  ctliylcamplior»:e  (l' 
um  oJi  ▼-.u.  *:i!p':J^e  vf  copper,  a  sesquibasic  bait   is  proiiuced,  we- 

I:iT  .-±ziTi:rl:  a^id  is  sli^hilj  soluble   in   alcaliol    and  in  ^a*^ 


Chlorinated  Camphoric  Ether. 

C*H^C:*0»  =  2C*H'CP0,C»H"0V 


MA-A«rTi      (ls3-^.'     -i'i'".  ^^*«-  ^h^'  70,  360;  •/.  pr.  CAnii.  IS.i' 
"i  •      /*«;-^   of.  33:  -V.  Br.  Arch,  12,  150;  AVweW.  70,  134. 

r«- rr««i/ ^frutf/A/^,    CamftkerCMlorrinetter,     Biker    cmmpkorifv   ekiif^r' 
r.:  .  •  4  --.V  -"cMi.V  lickl'Tt  \coiup.  vii,  30'J). 

/\,i^j;i2;.V.i*.     Camphorate  of  etbyl  is  saturated  with  dry  cblor* 
llu^  excess  of  chlorine  is  removed  by  lieating  the  yellow  liquid ;  anJ  tU 
oooled  thicki*h  mai«  is  wwbed,  first  with  weak  aoueoua  potash,  u* 
pcatedly  with  weak  alcohol,  dissolved  in  absolute  alcohol,  and  c«K 


d  in  vacuo. 


CAUPHOWC  ANHYDRIDE. 


Prapertiu.     Limpid,  viccid  oil  of  »p.  gr.  1  -i 
blo  odour,  and  a,  atrong,  {>eraiEt«)iti;  bitter  tai 


S  at  H".     Hu  ui  agree- 
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Deeompotiliont.     1.  When  A<a'ni,  it  bceonies  viscid  and  then  decom- 
!S.  ^  2.  AqueoMM  potash  acts"  ujion  it  very  slowly,  if  at  oil ;  by  ntco- 
e  i^otath,  it  is  convened  into  camphorate  and  scctnto  of  potash  and 
ride  of  potosalum: 
fWa'C^   +   8(KO,HO)   =   C'KUK'O"  +  SC'U'KO'   *   *  KCl   +   8  HO. 

Combinatwnt     It  dieeolvea  in  6  pis.  of  alco!ioi  and  id  an  equal  qiian- 
f  of  ether,     (MaJaguti.) 


Oxi/^en-nucUus  C»H"0*. 

Camphoric  Anhydride. 
C»H"0'  =  C»H"0' 0'. 


in.  Chim.  28,  153;  Ortll.  Am 


1700, 


Ibvillon-Lagranoe.     (1703.) 

8,  321. 
ilUHBNT.     Ann.   Chim.  i*/<yf.  63,  207;  Ann.  /'Aarm.  23,  41,  and  135; 

abstr.  J.  Pkarm.  23,  313. 
taiiOUTi.     Ann.  Ckim.  Phyt.   84,  152;  J.  pr.   Chem.  II,  294;  Ann. 

Pkarui.  22,  41;  J.  Chim.  mcJ.  18,  107. 

AHhydratu  Camphoric  acid,  Otyde  dt  CgmjiAitt.     (Laurent.} 

'  Formnlion.  By  the  action  of  Iieat  on  campliorio  acid.  (Bouillon, 
areut.)  Also  on  elliyl  camphoric  acid  (MaJafuti),  methyl-cninpborie 
B(l  (Loir.  iV.  Ann.  Chivu  Phyt.  37,  196),  ctiiupUoninilic  acid  (Laurent 
Eperhardt,  3i .  Ann.  Chim.  I'hyi.  24,  191),  cftmphorate  of  lead  (Qouo- 
Hn,  N.  Br.  Arch.  83,  773),  and  by  heating  alkaline  caraphomtes  with 
,  equal  qnantitr  of  penihlororinio  etiier.  (Mataguti,  Cbnt/,l.  rtfJ. 
,  625;  J.  pr.  C/teta.  67,  277;  Cksm.  Ctntr.  1855,  874.)  —3.  fly  the 
Hiou  of  peutachloride  of  phosphurus  on  camplioric  acid.  (Gcrhardt  fie 
liioiwi,  Compt.  rend.  SG.  lO.iO;  Aim.  ffini-m.  S7,  290;  J.  pr.  C'litm. 
\  452.)  —  3.  By  dissolving  cnmphom  ncid  in  oil  of  vitriol,  and  preci- 
'iting  tha  solution  with  water.  (Walter,  N.  Ann.  Chim.  JPAyi. 
,,  177.) 

PrtpaixUion.  1.  Camphoric  acid  ia  distilled  per  m,  and  the  white 
tblimate  which  eettles  on  the  neck  of  the  retort  is  collected.  (Bouillon, 
(grange.) — 2.  Etliyl-camphoric  acid  is  difilillcd  ;  the  solidifying  distil- 
e  is  dissolved  in  boiling  alcohol ;  and  the  cryalsla  of  camphoric  anhy 
dride  wliicli  sepal-ate  after  the  cooling  and  further  evaporation  of  tlie 
■ointion,  arc  separated  from  tlie  cauiphurio  ether  which  remains  dissolved 
in  the  mulher-liquor,  and  purified  by  recrvstallisation  from  alcoho], 
(MuUguli.) 

a  H  ^ 


468       PRIMART  NUCLEUS  C'H":    OXTGEN-NDCLBUS  C*H"0'. 

Pri^rtUs.  Long  wLit«  prisma.  (Malaguti.)  —  CrystJItsM 
alcoliol  in  long,  upright,  six-aided,  very  dat  priams,  with  rhombic  bsM 
and  broad  fac«s  on  the  two  obtuse  vertical  lateral  edges  ;  the  terminal 
faces  are  replaced  by  acu  mi  nation-faces,  two  of  which  are  rhombic  and 
reat  upon  the  acute  vertical  lateral  edges,  and  two  triangular,  reeting  on 
the  two  vertical  faces  which  replace  the  obtuse  lateral  edges  of  the  prism, 
(Laurent.)  Sp.  gr.  1-194  at  20-5°;  begins  to  sublime  in  long  needles  al 
130°;  melts  at  217°  (Malaguti);  at  about  220°  (Boucsein);  distils  com- 
pletely at  270°.  —  Tasteless  at  first,  but  after  a  while  produces  irritati~~ 
la  the  throat.     Neutral.     Electric  when  rubbed.     (Malaguti.) 


20  C 
14  H  , 
60  . 

120 
14 

48 

....     65-93  , 

....     7-aB  . 

....    2e-38  . 

66-24 

7-90 

S5-B6 

C»H"i 

0- 

UMg. 
65-71 

r-85 

26-44 

182 

....  100 -oa  . 

UorcnL 

64-87  

7-87  

27-Zfi  

10000 

Writer. 

.     6555  

.      791  

,     26-54  

BoaCKin 

6  0 

26-54 

C«H"0' 

,  lOO'OO 

100-00  

.  100-00  

100-00 

I 


The  colourless  Bolution  of  cantphorie  anhydride  in  cold  oil  of  vifrtol 
gives  off  carbonic  oxide  when  heated  to  45" — 50%  abundantly  at  60",  atnl 
Forms  Bulphocamphoric  acid  (xiii,  379,  Walter,  N,  Jim.  Chim.  Ph^t. 
9,  177).      Campboric  anhydride  dissolves  in  anbydrous  or  ia  fmniat 
sulphuric  acid,  with  evolution  of  eulphurousacid,  forming  a  diirk^colonrM 
liq^uid.  —  Distilled  witb  o'U  of  vitriol  and  absolttff  aleohot,  it  yields  eth 
camphoric  acid.     (Malaguti.)  ^  2.  When  CArefiilly  distiUea  wiUi  m 
drous  ^hosphoiK  aeid,  it  gives  off  a  ^eoug  mixluro  coDMBting  of  1  « 
carbonic  acid  and  4  vols,  carbonic  oxide,  yields  a.  yellowish  oil  luviij 
penetrating,  but  not  disagreeable  odour,  and  isomeric  with  oil  of  ' 
pentine  or  with  naphtha  (88-30  p.  c.  C,  11-27  H),  and  leaves  \  t_ 
acid  reaidae.      (Walter,  Ann.   Chim.    Fhyi.   75,   212.)  —  3.    AleoU 
camphoric  anhydride  saturated  at  the  boiling  heat  with  ammonia-gtu  fl 
with  ammonia  or  bicarbonate  of  ammonia,  according  to  Malaguti),  yieldl 
camphoramate  of  ammonia  (Laureut,  Compt.  chim.   1845,   141  ;   An*, 
Phai-m.  60,  326),  and  probably  alao  camphoramide.      (Laurent,    Sei. 
Beienf.   30,   123;  J.  pr.  Cheiii.  27.314.)  — 4.  It   is  not  acted  upon  by 
aniline  in  the  cold,  but  when  heated  with  it,  yielda  camphoninilie  acid 
and    camphoninil.     (Laurent   &   Gerhardt,   Jv.   Ann.  Chim.    Phm,   21. 
191.) 

Combinations.    Camphoric  anhydride  dissolves  aparinglyineo/i/w 
somewhat  more  abundantly  in  boiling  water   (Malaguli),  though  i 
difficulty,  and  by  prolonged  boiling  with  water,  is  completely  oobvol. 
into  camphoric  acid.     (Laurent,  Bouceein.)     According  to  Mal«gi)ti,fl 
hot  a<iueous  solution  depoaila  unaltered  camphoric  antiydrido,  e 
two  hours'  boiling. 

Camphoric  anhydride  does  not  absorb  ammonia  in  the  cold.     (K 
guti,  Laurent,  Compt.  chim.  1845,  141.)—  When  aminonin-goe  i 
over  melting  camphoric  anhydride,  a  yellowish  li'juid  distils  ovo  . 
on  cooling  eolidiliea  in  a  tranaparent  mass,  easily  soluble  in  nloohol  a 
irater,  and  not  givinj;  off  ammonia  whon  boiled  with  aqueous  potadi. 
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»  of  Campkorie  anhydHde.     Alcoliolio  oamphorlo  anhydride  does 

precipitate    uietailic    eults.      (Boucaein.)^ — -Caitjphoric    nnhydride 

)  tfl  be  capable  of  forming  peculiar  sitlte  with  bases  (Laurent, 

(Arm.  1845,  Ul):  it  first  unites  with  water,  and  then  forms  with 

s,  salts  wliicU  bave  the  same  compositiim  as  the  ordinary  campboratea, 

liibit  difl'erent  properties.      (Malaguti.)  —  Camphoric    anhydride 

__  rith  aqueous  poCatk  fonna  a  campborate  of  potasb  irbich  crystal' 

p,  not  in  needles  like  the  ordinary  campborate,  hut  in  broad  pearly 

miB.     (Makgiiti.)  —  The    solution  produced    by  boiling    camphoric 

■ydride  for  some  time  with  millc  of  lime,  deposits  by  evaporation,  films, 

Uch  require  long  boiling  with  water  to  dissnlre  thera :  atcobol  added 

phe  Bolulioa  throws  down  small  white  needles  containing  14  p.  c.  Ca, 

wing  approximately  with  the  formula  C"H''Ca'0'*{calcul8tion=13'eT 

i,  Ca).     Laurent  {Chmpt.  ckim.  1845,  HI;  Ann.  Pkm-ra.  60,  330). — 

I  aqueous  solution  of  the  potash-salt  added  to  aqueous  tulphaU  of 

■,  forms  a  precipitate  containing  30'14  p.  c.  cuprio  oxide. —  The 

us  solution  of  camphoric  anhydride  is  not  precipitated  by  Tieulral 

'eofleml.     (Mntaguti.) 

amphoric  anhydride  diasolves  in  ealil,  and  abundantly  in  hot  alcohol 
nlagnti),  less  easily  than  camphoric  acid,  (Laurent.) — It  dissolves  in 
''3  rtAn*,  more  readily  than  in  alcohol.     (Malaguti.) 


Oaiyjen-nucleitt  C^H"©'. 

Cantharidin. 

c**ws>'  =  C^H-'O^.O'l 

(BUjrET.  (1812.)  Ajtn.  Chim.  76,  302;  Schw.  4,  198;  J.  Fliarm.  14, 
'363;  J.  Pkarm.  21,  123. 

IKRRY.     J.  Pkarm.  21.  44;  Ann.  P/iai-m.  15,  314;  J.  Ckim.  med.  11, 

139;  J.pr.  Chrm.  S,  54. 
Sbkadit.     Ann.    Chim.  Ph'jf.  C8,  159j  Ann.  Pkarm.  29,  314;  J.  pr. 
iChrm.  16,  316. 

IriKi  &  SoBRBBo.     N.  J.  Pharm.  7,  407;  abstr.  JiepeH.  100,  562, 
,  Pbocthk,  Jun.     fAnm.  J.  Train.  12,  287;    VierUlj.  J.  Phann.  2, 

Canlhariden-camphtr,      Distoyercd    bj 

I  Source.  lu  Spanish  flies  or  canthatides  {Lytla  vaieatoria,  Fabric); 
tLjftla  viUala  (Dana,  S<Aia.  30,  247);  Myl'ibrie  Ciehorii  (Bretonnean, 
Vi^^rtK.  1 4,  07)  ;  in  Mdoe  vialateut,  M.  antumnalix,  M.  fucia, 
bpunetatui,  M.  varirijatut,  M.  Scabrosiu,  M.  majalit.     (Layini  &.  Sob- 

h  Preparation.  From  Caniharitles  or  Mylabris  Ciehorii,  both  of  which 
-'-lin  about  04  p.  c.  of  cantharidin  (Warner,    FiertelJ.  pr.   Pharm. 

),  more  easily  from  the  latter,  as  they  contain  leas  oil,  (Robiquet.) 
Aqncous  extract    of  cantharides  is  evaporated  to  dryness;    the 

ue  is  exhausted  with  hot  strong  alcohol ;  the  solution  evaporated  to 
TSXtract ;  this  extract  is  exhausted  wilb  warm  ether  ;  and  the  solution 
\  to  evaporate  in  the  ajr.     The  residue  ia  treated  with  cold  ilwiVnj\.\a 
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■", .- 7j-.'-       Ji     I    H-Kite-i  i-a  pl.itinnra  foil,  it   ^>//-rM  with  a  *■  ■ 

»,{^  .V  ^^J"-    ir.i.-  r!.   ■•:t-!::e'i  «^i'l»  ^'iJ  <^f  vitrinl  is  heated  on  a  «T'- 
'•j^  ••-••'-.."'=«   -:.-!!:: i'^c,  ao'l  chromnU  *»/  ^'Otask  is  tli#'n  :iii"^ 
Vwk  e^-*'-'*^^^  "^*^**  jiac«,  a  rplen«liil  creen   iiia&>8*  i*  formed.  »? 
k«c  Jcc:*   *^  '  ^  *  s  /-:ioa  which   ultimately  becomes  turbii  ini «'  » 
|^<t«<a  cJ*  ^^      vii^^'^v,  ifi«i<f<n3  d€  Lima  ;  S.  Br.  Arch,  bT.  l!f ■  ' 
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Oambinalion*.  Csntbaridin  is  insolulile  in  maier,  wbetlier  cold  or 
llBiliug.  ltl!h<iw(fi«rreiiJcrcd>ululjleiti«iilerbr  Chefell(>wmBtCerofcanthiiri.|pt, 
■o   thu   hot  WBlcr  citracU  Ihrrcfrom  tlie  whole   uf  the  canthariilin.      (ttubiquit  mid 

olheti.) —  It  itjaeolves  williout  colour  in  hot  oil  of  vitriol,  and  is  precipi- 
tated by  water.  — It  is  nearly  insoluble  in  cold  hydrochloric  acid  of  ep. 
gr.  r  1 8,  and  in  cold  phoiphoric  acid;  a  little  more  soluble  in  those  acids 
^hen  hot.  —  It  dissolves  abundantly  in  boiling  nitric  add,  scarcely  at  alt 
in  \iotft>nnie  aciti,  ulightly  in  cold,  more  easily  in  hot  acetic  aeid  of  sp.  gr. 
l-04Ii  40  pts.  of  glacial  acetic  acid  dissolve  completely  with  the  aid  of 

b«at,  1  pt.  uf  cantliaridin,      ArcnnUnn  to  Ra)ii<]Uct,  il  i>  inioluble  in  iiorti«  idrl. 

From  all  timse  liquids,  the  cancbaridin  crystallises  on  cooling.  (?>-ovlcr 
and  otiiera.) 

It  is  insoluble  in  aqueona  ammonia  (Thierry),  slightly  soluble  In  the 
liot  liquid  (PTooter).  —  It  dissolves  in  potash  and  soda-ley,  nad  ia  precipi- 
tated ttierefroin  by  acetic  aoid.     fThierry.) 

Slightly  soluble  in  alcohol  and  acelale  ofttliyl  when  cold,  more  soluble 
when  heated  ;  less  in  wood-ipirit,  more  in  etiier  (in  34  pts.  of  cold  ether, 
accoriliitg  to  Warner)  ;  iis  beat  eolvcnta  are  acetone  and  chloro/nmt, 
wliicb  latter  abstracts  cuutharadin  from  its  aqueous  eolutiona.  ~  It  dis- 
aolves  ill  hot  oil  of  larpentine,  in  the  tdU  of  cinnamon,  cJovn,  and  sa»ia/i\is, 
also  in  almond-oil,  olivt-oil,  and  lard,  and  oryetallises  on  cooling. 
(Thierry  and  others.) — According  to  Proctor,  Cantbarodiu  ia  extracted 
from  eantharides  by  glacial  acetio  aoid,  oil  of  turpentine,  and  olive-oil, 
bat  only  the  last-mentioned  retaius  any  considerable  quantity  of  it  in 
■oiKtioQ  after  cooling. 


Appendix  to  Caniharidin. 

Tolatila  Acrid  Frinciples. 


t[The  irritating  action  of  certain  plants  on  the  organs  of  aenaation,  ia 
Ul  probability  due  to  peculiar  eubatances  contained  in  tbem  but  not 
illrable,  and  perhaps  allied  to  the  volatile  oils  or  mtnijibora.  They 
itefirat  distinguished  as  peculiar  aubslancestPWnrt/iin  aera  plaiuarum) 
iflting  in  certain  plants  by  Gren  {Syri.  Haudb.  d.  ihtn.  1794,  2.  229); 
tbey  are  very  volatile,  are  lost  in  the  drying  of  tbe  pknta,  generally  pass 
over  in  the  distilliite  when  the  plants  uto  distilled  with  water,  and 
impart  to  the  distillate  their  acrid  bnrning  taste;  in  some  cases,  how- 
ever tiiey  are  dcuumpnsed  duniig  distiUatiun.  Tliey  nre  often  found 
in  the  alcobulic  extract  of  plants,  and  are  the  causo  of  the  exciting  action 
of  such  extracts  on  tbe  organs  of  aensation ;  thpy  are  especially  distin- 
gniahed  by  their  easy  deatractibilit^.  Tbe  most  impurtont  of  those 
volatile  acrid  principles  are  the  following  ; 

Volatile  aci-ii.l  prineipU  in  Acnnitum  NapeUus.  (Braconnot,  Ann. 
Chim.  I'hyi.  8,  139  ;  Oeiger,  Mag.  Fharjii.  34,  G'2.)  In  the  leaves  before 
flowering.  In  tbe  seeds  after  (lowering  ;  adheres  to  the  obiorophyll  in  the 
leaves.  It  is  not  completely  extracted  by  repeatedly  pressing  the  plant 
with  water,  but  alcohol  extracts  tbe  whole  of  it.  The  fresh  herb  distilled 
vith  Water  in  the  ohloride  of  calcium  bath,  diffuses  a  peculiar  odour, 
irritating  to  the  eyes,  but  not  very  acrid,  aud  soon  ceasing,  and  yields  at 
flntn  distillate  buving  a  very  acrid  tnate  and  odour,  while  the  residue 

£itfl  destitute  of  acridity.     The  distillate  loses  by  rectification  roor« 
uoro  of  its  odonr,  which  ia  destroyed  a  ° 
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iww,  imt  fsiwcially  m  the  Hpadu.  The  frosli  roote,  wk 
■far^  bvniag  laete,  lose  it  by  boiling  or  roasting  ;  tlio  bni» 
nttetUskin  wbca  rubbed  into  it,  but  without  taisioe  l 
nU  W  Jistiilati'in  with  watar,  an  aqneoas  diatillkte,  IiaTin 

^  • I 1  .  r.:_i.  I L   I'l    .    .  ^. 


FtlaiU  acrid  prmnplein  Arum  Draeunatliu.     (Lud«m,  finet 
fi7,  ia».>    Ocoats  in  tlie  freab  roots,  and  in  the  ianer  bine  p«rt  aTtk 
ar,Jmt  esiwcially  in  the  Hpajlii.     The  fresli  roots,  wbieb  htn  t 
>  bnuMil  tfidiM 
isia?  bli»er>,n( 

, ,  IiaTinj  ■  thtf, 

«ig  odiMir,  and  a  faint  herb-like  taste-  The  freeh  nniitH  mi 
ifcrfchayite  of  the  flowers  yield,  after  digestion  with  »ioobot,  ■  wj 
^^VMae  extnct,  the  most  volatile  distillate  of  which  tindxB 
aMfaM^aMbanuDgof  the  skin,  while  the  \ma  Tolntile  rcaidiw  a» 
In^mMUboa  to  wax  and  blue  colouring  matter,  a  sbarp-toiLiiie ma 
■wiaM*  It  lAer  aad  m  volatile  oils. 

n^tit  ^rid  fritciple  in  Arum  maculalum.  (Stenilel,  Diu  uMf 
dtmC  wamM,  wn^.  Tubing.  1S05;  J.  Dulong,  J.  Pharm.  IS,  13*, 
^^■4.  isart  «i.)  In  the  fresh  roots,  which  Iiare  »  shajp  psajvl  I 
MMk  ilE  ^mmmA  ^iKag  maslicatian  against  the  sides  of  tbd  rnontb,  hi 
**"Pw»««^»»**bBrm»g  taste:  the  juice  ha^  ecarccly  mj  Mi 
nap  ii«&t  a  MMttM  AsiillUe  which  baa  not  an  acid  but  n  dekl/  WH 
M4  M  i^^iUHtii  «dow;  they  yield  non-a«rid  extracts  with  wita, 
•■■M^  aaMiir  vi^  aad  olire-oil.  but  nevertheless  lose  their  aciifi^ 
vMifc  «ifite  ^Mn^vJ  bj  the  tcUon  of  those  liquids; 

>  ^^tdfwitofU  M  CIrmiati*  viticella.  —  The  froeh  phMpik 
sll  quantity  of  yellotr  oil  which  floua 


V  ffinThiinM  wdk  walcc^  ■  m 
■fc  ^^^  mHw  I  >iiiii^  II 

KAa*  ««W  ^iM^  m  CUwtatit  jlammala.  CBnuionnot,  Am 
nah.  f^  «L  ni)  TW  btA  fJaat  j^ields  an  aqneoue  distilhu*.  ■* 
«■  «t4>m.«iitk  !■§  »  •kwp  taostic  ta.st9,  reddens  the  ikiit,  mt 
•MMUfiAC^  «Ht«al— 1W  volatile aertd  [iHnciple  may  be  t  iiiwri 
^i*M|hM>ih  I   1  tUtaloetwhen  the  plant  iabnilvd  witfanU. 

>Mb»  ^r^  f^ti*  ■•  MAicna  /(ttiiitm.  (Kmeoniiot,  i« 
41^..  f^  C  'Oti  tk»  ataM  and  Imvn  di^tlled  in  th«  W 
m^^Mm^t^^hKrmg»Ttgjwmd  u&teand  otlonr. 

■Aa-i  WFiJ,g«ifli  «  A^iat  Jfwram.  {Undcrer,  flnrrt.  », 
VK.  1W  kidk  n«k  W  ««aatkai  with  water,  a  ncntnl  b^ 
^•i*r  *  "'"■^ '"'"^  BHt%aa<  liy  exlunstioa  wiih  aleoliol,  a  41^ 

C  ai^aaailaadi^ a aanriOki  ttsla,  sad  yielding  by  erapgcatim i 

«Mm.  vterf  «*k  anoil  aatalt  af  laa.1,  filtered,  and  fned  ta 
«■■■»  <t  kai  l«  ad^kaMMl  IjTfaagM,  ieanu  by  •mfnauM  m 
mmmm  »c"*"  *^  *  *^  iw*ii7  af  ■>  oU.  wUek  kaa  a  ^ 


iflt.aM 


a  hr  £MillatM>o  will,  phaeJAoikMi 
lBaMa(id,aenil,aaii  pni^tofc* 
Mtad&sBtlM  bark^difMia 
fkyteeUurieacid. 

Ajdb'«»iy«i-.  (Jofai,  i«a 
hj  AitOUiioa  b  ua-M 
k.  a  water  hariu  a  baaaf 
>«raeridit7. 


•  AvsMnef  Aawftet%*wW  W  AiilUtiiw  wilk  nW 
Uk  haa  n  aoM  tM»  nJ  aa  aiMr  </  mlij^  k^aai 
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htniDg  micaceous  scalea,  without  losing  ita  taste  or  odour.  The  residue 
of  the  dietillation  is  free  from  acridity.  —  Hanuneulua  lanugiiioiua, 
£.  aurieomui,  R.  pkyhonolit,  S.  repmg,  and  H.Jitaria,  do  not  yield  an 

acrid-tMting    distillate   by   distillation    with    water.— Tho  rolniilo  »crid 

priDc^i|ili^  in  Uanunculm  tceitralui  wilt  be  described  with  Anemiain  C^H'^O". 

The  volaiUt  aaid  principli:  of  certain  Sponges  (Letellier,  Mag.  Fhaiin, 
i6,  137,)  is  destroyed  by  distilliug  tLem  with  water,  or  by  digesting 
tbem  with  vinegar,  alcohol,  ot  aqucons  jiotash. 


C*H"0'  =r  C"H"O'.0'l 

iriLAY.     Fully,  Bull  F/iorm.  i,  5;  Ann.   C7..'m.  80,  209;  Schm.  7, 
^865;  further,  J.  Pharm..  5,  Ij  3hs(^henbvch,  1S20,  122;  Iteperl.  7,  76; 
^bstr.  Gttt.  63,  319;  further,  J^,  Pharm.  II,  505;  abslr.  Sfpe>-1.  23, 
1166;  Elian.  Arch.  7,  374;  further,  J.  Pharm.  12,  106. 
^OK,     JV.  Tr.  20,  1.  134. 

^LOB,    Se}i\B.  64,  222. 

'o^BTiBB  fc  CouERBE.    Attn.  Chim.  Phyt.  54, 181;  Ann.  Pharm,  10, 


mFrtparation.  1.  The  seeds  separat«d  from  their  busks  are  boiled 
\  water ;  the  decoction  is  evaporated ;  the  residue  exhausted  with 
ing  alcohol  of  38°  B  ;  the  filtrate  left  to  itself  in  a  cool  place  for 
tsl  days,  any  fat  that  separates  being  removed,  and  then  erapo- 
d  to  dryness;  the  residue  comminnted  with  a  smaU  quantity  of  water 
d  ^  of  its  weight  of  magnesia , which  forms  insoluble  couipounds  with  ADT 
{d  that  may  he  present  and  with  the  fa,t ;  the  mixture  completely  drieu, 
d  repeatedly  boiled  with  alcohol  of  30'' ;  and  the  solution  evaporated 

V  the   crystallising   point,   after  decolorisation    with   animal  charcoal. 

Bfflonllay.)     The  picrotoxin  thus  obtained  may  be  purified  hy  solution  in 
boiling  alcohol  of  20"  B,  and  spontaneous  evaporation.     (Boullay.) 

The  aqueous  decoction  merely  freed  from  fat  deposits,  by  evaporation, 
nodules,  wbicb,  when  treated,  6rst  with  cold  and  then  with  hot  water, 
leave  colourlesB  piorotoxin,  to  be  purified  by  recrystallisation.  (Meissner, 
Btrl.  Jafirb.  1827,  1,  132.)  —  Caaaaeca  (J.  Pharm.  12.  90;  ahstr.  Kailn. 
Arch.  7,  37C)  likewise  exhausts  the  watery  extract  with  alcuhol ; 
evaporates  ;  removes  the  fat ;  sets  aside  the  remaining  extract  iu  coutaol 
with  msguesia  ;  and  boils  it  for  24  hours  with  abeolute  alcohol,  where- 
upon picrotoxin  crystallises  from  the  filtrate  on  evaporation. —  If  the 
nqnoous  decoction  evaporated  to  a  thick  syrup  be  set  aside  for  24  hours 
With  ^^  of  baryta  or  magnesia,  then  repeatedly  boiled  with  absolute 
alcohol,  the  tincture  evaporated  to  dryness,  and  the  residue  again  treated 
\rith  alcohol, — the  alcoholic  solution,  after  being  decolorised  by  animal 
charconl,  yields  cryt^tald  of  picrotoxin  by  evaporation  and  cooling. 
(Boullay) 

2,  Tlio  decoction  is  procipilated  with  siibacetate  of  lead  ;  the  die- 
solved  lead  removed  from  the  filtrate  by  sulphuretted  hydrogen ;  ths 
Miduo  exbauatod  with  alcohol;  the  solution  filtered  and  evaporated | 


4T4      }iLiC^z  >t:ixvs  C^B»z  oxtgen-nlxleus  c»h»o». 

*::•»  r^f  iLf  LrtT  *TiLi:«T*2  'rriL  alr-bol ;  an'l  the  solation  in  i1»!k»1, 
r.  ;?=•.:  r  li;.  •▼i;-  ri-  :-l  lt;  r^!>?:?:e'i  rill  the  extract  becomes coiiiple'.dT 
*•  L-  -  1  L..-  1-.  _  Tir  t  -.r  ..c  *.vi:ii:in  evaporated  to  a  syrnp  i*:lic5 
r  i:-w  V  :i  ri^^viiL:-:  -:  t».:l?i.  wbich,  by  remuvin^  the  acetic  »ci-L 
j-:'L^*.:t-  i:*  :  .rr.:.r  L  k::*r  a  ""■Lile  in  the  crystalline  form  ;  tn  adiii- 
•  ::.  :i^zz-j  :'  i-rr  :.i:i:  is  C'liained  by  evspuratiun  from  iln: 
n-  ■.:•-:-.  >:  r  ▼»  m  ^f"»-;jir  crcTiins  sujar  and  coluurint:  matter;  ani 
-.1-  •:-.  r:  --  i-L::  .r  -c-i.?!?!  wiil  cvIJ  water  ai:d  cn'»t:illised  from  •ale? 
:  :"._i  :j  i^i  :  .  I.  l.-it.  — Cry?;al«  of  picrutoxiii  are  liktri-'* 
.  • "..  :  •.--  •  ZL  '.I:  L.  I:-,  -f  Ir^  *cv.  z  lacrily  j»rec-ipitated  with  ?Qb:ice*j:« 
:ii^  L.Z .  :>:-r-  IT  :_  --1  Bz-liav  :  Schrad«?r.  />V.  .{reft.  K  147) 
."  in.  >r_  rri..:f  .:  .■.ori.--  ire  tx}J;^u^l<^i  by  b<>ilin<:  with  ale^'h'l'f 
?■  ^'  .  *'  :.:  :  -TLZi  :-  1"?:'!  :■]  :!!!  iLe  rt?i  iue  aim-uiits  to  al».'Ji '  if 
: . :  V  -  J-; :  .  -:  -:  --^  i?  :_-.  :^:  r  r::^.  vc-i  aftor  coulin;:;  the  residue  In -irf-i 
T  M  1.1^:  :?  -wz  c'-'  -  T^-Tfr  :  :rT  *  icxi'-n  liltered  at  the  buiiinsLeit; 
i:^-:f  i -titt  l:.-t  lUz:  z  .f  n  smail  qaantitj  of  acid.  accunlln^t>j 
?  -    :    -  r  A  .  .  :rr>  .  :  r.  -ji: : :  :1-:  cry?ialliz:ng'  point.    (  Vo^l,  Br.  -i^*^ 

1       1   '  r..r  T-  -1-  :  .-.-'  -_ui  ;-:-i.r  .:*  ...  '.r  in  wai^r  ri^.ntdiaa  meni^KriLiii. pm- 

li     .  -:  -..  :.  L.-i  i  I'.w.  ..-  i  .  :i-   .;.  :^:  w.     rdlttier  ft  Courrbe.)  The  CXtlUt 

.:'  >;-f  :•:  J"^ -?  .:  ro:i._?  jreTurM  wiih  weak  alcohol  yielJ?  ^t 
:^iT«i"  T  :-.  w:  T  ::■  :  T:r.  wiich  n: ay  be  j>ii rifled  by  washing  *i*i 
.-  .  :  .■  :  L~  -  •::-._:-.•-  ^  .:.  r.  :z  wa:or.  By  fnrthor  evaporation,  u 
i:-      :^    ::.:-:  :t   .:   ;  ::  :  ii-   :?  (.LtaJLed.  but  in  blender  neediest! 


. .  .-K  ': 


^■,       --  ^_   -  -   •    •     .- 


i:-  :-:-.-  :if  ;:-*.  u«  -ieor-c-'on  of  cocculus  graina  neirlj 
.    :  :   zij     ;■...'.-:  rcr-i.vo*  the  sej «i rated  oil ;  evaponte* 
:rs;:  :::  a  iifti'latory  ap|iaratii9  with  alcvbolc-f 
.  -.  :  :   i  i>  : . '  :.-.?  ra*?-:  i  r.ver  :  pours  off  the  soluiio: ; 
;        -•^_-.     •      -  .   ._     r.-r   •;-.  -  «^!:h  a'.c-liul.    ns  loni:  a,*  anv  h:!-^ 
^.    -  ■     -     «      ;-     -  .-■-■    ::  :       . .  ■:  ::::-f:r*  evajiomtfd  to  the  c*»r.s>: 
-       -  •  ■        .  *:    '..-    -     :'  :!.-.' alo'-li '.'I.  and  ^hako^  nj' vtb 
.■  .  -    -        -    .-   ■     .'-::.  i  r  >i^r.'.  ricr-t.-xin  afi«l  nl^.•!!i*|-.rr^'■ 

"     .  .:     -     i*-.;:.  ■   f-  :n  t!:o  .««»liit:'>n.  t(»i""!irr ':- 

.-    J    ■   ' ..«-.:.-»■    ■'.    V.::;.  Iiv-ir  rhl-'ric    or   i.itrio  -  - 

•     ■  "    ■       ■  —  v.".  -:  jr.i:!>  >  f  c-  roiilii-^  ari.-  t!in:.d  *  ■- 

.   :_ —  ;    :.     .  :_ :   -  .   :.  i  iv  .!    ri:*  l.  tl:n  ro.-*! d in*  e\L.. -■•'•! 
■  .•  •     -:■.;•      :    -  ^:. ;.-:--  -:  v.::!i  t'.hor.  the  oiliort\ii  ?••!:.':  ■: 
-      -   -      -       f    •     •  :  \  z    :■.-    -.v^'    ru::- r..     -G.    Gii:;kcl.  S-  - 

.    .  ;.     "•    r    "  •       ;  A   -:.  ?.  e<:i^  froc5  the  sholNd  i-r^  i 
-■-.--.      ?  ::     >. -  :.:"  «vver.il  times  witli  aioiJinj :  :;?:  i* 
•  :'  .  ?  '.  :  r'^  :  r  •"  i-o  wiih  water  :  m*  pa  rates  il<-  ■"'• 
-  .    :'..-•:•...::   \  ■  z.     '-<.  ".:':. 

.*      'iV   :.     »l  7  rj   f. cr-?:'io'l  fri<nis.      (Boullay.)    S-t?- 

,    .    ......  :  ,i.   >.  "rvne^  !?■  \:t!'' :«ilkv  threail.-*.  and  inrl*^J^":■ 

.    4--^    ^    -    <  -i -.  ■-?.•::!-:  j    i   L.ir  I  i^ranuLir   niasseji.  varvsn;   - 

...-^.  ..-  J.  ..^  r    "^  *     *   •:  ■-•*  ■:>:r'.nt    u  and  tonip  "mturo  of  thf  -i-i'::-  i 

.Aaa   :.-.'  >: 'w  ■•  ■-     :    :.>■«-   '-.-ii^:*      iIV!I'-t:»-r  A  Couerbe,)     W-:h  i^ 

*ca»'-*v:^     ■  "    - ->■      0p;^'rm3!!n.  Piitl  »s.  •     Ai-.-.r  ins  t  • '^?  ri"-- 

«:>  J   r  *    *     :    L*  ji  •-  *  .   -.  -..i  :   ^■.     I:  li.i>  a  \orv  bitter  lasti' »-- 

^^    »*t  .2       Ti^.  «"*■  *  k  l>i   J  "i?^t  'J'r«,  with  ii'»iivn!«i'^n!  ani  ^f"!*" 

v>     IXvrf   nc;  c*.a:a:n   any   water  of    crystallisation.      *FVilft:fr 

Tk«  al<«ii«lic  Mlalion   tamt  the  plane  of  polariati'.'a 


in" 

^^B  the  left,     Lievo-rotatnry  po> 
**  PAarm.  23,  28H,  J.  pr.  Vlma.  6 
194). 


iS'l  fBouchardut  A  Bnuilot,  N.  J. 
LUbig  u.  £ojip'i  Jakreatitr,  1833, 
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i-ItODlerir  with  cintfaiiridln.  —  According  to  Oppermann  {May.  Pkltm.  Rh,2%' ; 
p.  23.  *46),lti«C'll'0'  =  tC«H"U";  Moordinf  lo  Pellrti*r  \  C.iu.rbf.  Ci'tFO'. 
■t  (JVsi«4,  22?)  •dopi*  Ibe  firal  formuU  doubled  =  Crn'O'.  — It  It  pi-r. 
te  Iroin  nitrogeti.  (Op|iermaiiii,  Erdmiinn  St  MMrcbmid,  /.  pr.  Chrm.  3', 
('and  Olbrn.)  Accarding  to  Frauds  {Lid.  Organ.  Chem.  335),  It  contaim  D'75  — 
■  p.  c.  nUnigcn. 

rDteompotilions.  1.  By  rfry  dwd'/^n/toi,  it  yieldacarbouicacidnnil  coni- 
TliWe  gas,  ft  amikll  quantify  of  3ci<l  water,  a  vf?ry  lar^  quautity  of  acid 
^nish  yellow,  empyrenmatic  oil,  but  uo  ammonia,  and  leaves  cLarcoal. 
Bbllay.)  WbenLeated,  it  meltn  like  wax,  takes  Qro  and  leaves  ctiaruoal. 
wrck.)  Melts  to  a  brown  liquid  and  gives  oS  aromatic  add  vapours, 
Jhelin.)  Decomposes  when  Leulcd  on  red-liot  coals,  without  melting  or 
Jting  6re,  (Boullay.)  —2.  It  \s  not  altered  by  bulling  with  iodint  and 
Nkler,  and  crystallilieB  by  evaporation,  free  frum  iodine  and  hydriodlc  ncid. 
(Pellelier  &  Couerbe.)  Tntunited  wiih  ^'b  part  of  iodine,  it  forrag  a.  red- 
brotvn  mass  whith  yields  a  reddish  solution  on  adilition  of  ttater  (Vogel, 
Br.  Arrk,  16,  155.)  It  is  not  altered  by  tulphwout  aelrl,  or  ckloiine 
(Boullay),  or  by  iodic  neid  (Duflos),  and  ia  not  coloured  by  vaponr  of 
hrtMiiw,  iodine;  or  chloride  of  iodine.  (Doiint.)  —  3.  Cold  oil  ot  virrvjl 
dissolves  it  with  yellow  colour  (wilhont  colouring,  according  to  Merck) ; 
wnnned  oil  of  vitriol  cbare  it.  (Boullay.)  —  4l  It  dissolres  without 
decampnaition  in  cold  ni'trte  oeiW,  furtning  a  greenish  yellow  solution  ltli« 
colour  of  which  gmdually  disappeni's,  according  to  Duflos) ;  but  warm 
nitric  acid  converts  it  into  oialie  acid.  (Boullay.)  With  aqua  rftfiit  it 
likewise  yields  oxalic  acid.  (Pelletier<&  Couerbe)  It  is  reddened  bv 
nitric  acid  (Pettenkufer,  flr/iert.,  7,  UI)  ;  not  coloured  (Merck).  —  S.  It 
does  not  give  off  ainuionia  when  treated  with  hgdratt  o/potath.  (Boullay.) 
By  strong  ammonia,  jKrfa-A,  or  tedttt  it  is  completely  decomposed, 
eepecially  if  gently  heated,  and  froiti  the  resultihg  orunge-coloured  solu- 
tion, acids  throw  down  a  brown  powder  similar  to  that  which  is  proilnced 
from  many  organic  bodies  by  the  action  of  potash.  (Pelletier  8c  Cour-rbe  ; 
aec  aim  (••imUnaiinu:)  —  A(|ueueB  [ilcrotuxin  changes  the  colour  of  birhio- 
maU  ofpotiitk  t"  a  line  ■rreen.  (Dull^.s.)  In  alkaline  solution,  it  reduces 
protojvie  of  copprr  to  di-oiide,  (Cf.  Beckers,  A'.  Hi:  Are/i.  95,  22  ; 
O.  Giiukel.)  Hence  Ludwig  {N.  lir-  Artk.,  Hi,  i;)0),  who  examined  it 
^^^  aftw  boiling  with  MitU,  wm  led  to  reganl  it  u  *  eotijugtited  tugO-  g 
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compound.  —  Solutions  oi  ffold,  silver,  nnd  eopper-talu  mo  dd4  altete) 
aqueous  picroloxiu  for  several  hours,  provided  lig^lit  be  «x«luilad:jwrti 
sulphate  is  very  alowly  reduced  to  ferrous  sulphate.      (Dodos.) 

ComUwttums.  It  disaolvea  iu  150  pints  of  water  at  Mi'.iaVjyA. 
of  boiling  water  {Pelletior  &  Couerbe,  Bonllay),  in  \m  pta.  ai  boiliaf 
T&ter(Morck),  in  162  pts.  of  cold,  54  pis.  of  boiling  water  (DnAot),  b 
160  pts.  of  water  at  18J°  Aid.  {Oesterrekh.  ZeiiscHi:  P&arm.  8,  2(11). 

With  Aeidt.  —  According  to  Boullay,  piorotosin  unites  iritliKiibti 
fomi  salts,  which,  however,  is  deuied  by  Oppermarin  and  others. — Xvhm 
notneutralise  the  smallest  quantity  of  acid.  (Oppermann.)  Even  >  •«; 
targe  excess  of  pJcrotoxm  dues  not  remove  the  acid  reaction  frotn  «ite 
containing  traces  of  hydrochloric  acid.  It  crystallises  fr«i  from  bj*»- 
chloric  acid  from  a  solution  containing  that  acid.  {Pelletior  &.  CvowW; 
Regnault,  Attn.  Pharm.  29,  214;  J.  pr.  Chem.  16,  S89  ;  Do**,} 
Similarly  with  iodic  acid.  (Scnillaa.)  Hence  the  pierotoxic-alUk 
descrihed  by  Bonllay,  are  probably  merely  piorotoxin  with  ftdbering  aal. 
—  Picrotosin  dissolves  in  dilute  acids  (Boullay) ;  not  more  lluui  in  pn 
vater,  more  abundantly  only  in  acetic  acid.     (PeUetier  St  Couerbe  ) 

With  Alkalis.  —  Aqueous  ammonia,  potash,  and  tatta  dissolve  pia* 
toxin  very  abundantly.  (Bonllay.)  Acids,  even  oarbonic  acid,  MfaMi 
it  unaltered  from  the  eolation.  (PeUetier  fit  Couorhe  )  Henoe  A  ii 
regarded  by  Pelleticr  &  Couerbe  (not  by  Liebig,  Ann.  PKarm.  10;  Ml 
asana«id:  plcrotoxic  aeid.  If  the  alkali  is  saturated,  while  hot,wilk 
picrotoxin,  that  substance  separates  on  cooling,  and,  after  wasbing  «id 
cold  water,  is  free  from  alkali.  When  a  solution  of  nicrotoxin  in  P*^^ 
is  placed  in  the  voltaic  circle,  picrotoxin  is  deposited  in  slender  hmmhI 
tbo  positive  pole,  while  the  li4md  at  the  ne^tive  pole  becomes  riehwii 
potash  and  is  no  longer  bitter.  (Pelletier  ifc  Couerbe.) —  /lai-yta,  Mrmtit 
I inu,  and  mapnesia,  prevent  the  crystallisation  of  piorotosin  in  o 
j^tmr  causes  it  to  crystallise  in  plates  or  granules,  and  need  lot  a; 
duced  on  addition  of  acids. 

Picrotoxin  leil/i  Oxide  of  Lead.  —  Oxide  of  Icadfonas,  with  pier 
a  very  soluble  un  crystal  Usable  salt,  which  may  be  obtained  by  pn  ^ 
boiling  of  picrotoxin  with  excess  of  oxide  of  lead  and  a  BmaU'iinanliiy « 
water,  and  evapnratint;  the  filtrato  in  vacuo.  Contains  4JorMfC 
oxide  of  lead.     (Pelleticr  &  Couerbe.) 

With  Organic  bodiet.  —  It  dissolves  in  3  pts.  of  hot  aU«Aol  b/sp-j 
O'Sl.  The  solution  on  cooling  solidilies  in  a  silky  mass.  It  is  preciptM 
by  a  small  quantity  of  water.  The  finest  crystals  ara  obbuned  fnr 
mixture  of  equal  parts  of  alcohol  and  water.     (Boultay.) 

It  dissolves  with  didiculty  in  culd  ether  (Merck),  in  2^0  pts.  of  d 
of  sp.  gr.  0'7.  (Bonllay.)  Picrotoxin  is  not  extracted  frooi  iu  Hf* 
solution  by  ether,  or  from  the  alcoholic  solution    mixed    w 

Colaxh,  but  ether  abstracts  it  from  the  alooholio  aolalioa  ■ 
ydrochloric  acid.     (G.  Giinkel,  N.  Br.  Arch,  04,  U.) 
Picrotoxin   dissolves    completely   in    concentrated   i 
reqnires  3400  pts.  of  distilled  viDegar  to  dissolve  it,  nod  d 
rorceplibly  in  u  mixture  of  equal  piirta  of  dlGtillod  TiiK__  ,^^^ 

(Merck.)      Aci^lic  acid  facilitate,'*  the  solution  of  pirrutoxiii^^i 

{Pelleticr  &  Couerbe.)  The  easily  produced  solution  of  picratoiii  ■ 
■colic  acid,  which  is  precipitated  by  conceutrateil  cftrbutnuo  of  |  ' 
'ields  by  evaporation,  acoordinf;  to  Booltay,  needles  olf  i 
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toxin,  which  give  off  acetic  acid  wlicn  treated  with  nitric  acid,  but  not 
with  sulphuric  acid,  and  when  washed  with  water,  lose  their  acid  re- 
action, but  not  the  whole  of  the  acetic  acid. 

AqncouB  picrotoxin  is  cot  precijii  toted  by  llnclurt  of  galls.     (Dufloa.) 
Piorotoxin  (coulainiiig  acid)  does  not  dissolve  in  oiU,  either  Jixtd  or 
KolatiU.     (Boullay,) 

Othei'  Compounds.  Picrotoxin  forma  with  .jiiinitif,  cinchoniM,  ■mor- 
phine, stvychnine,  and  Irueine,  conipounJa,  which  are  more  soluble  than 
these  bodies  in  the  eeparata  state  ;  they  are  cry Gtalli sable,  and  are  decom- 
posed in  the  voltaic  circuit,  the  picrotoxin  going  to  the  positive,  and  the 
alkaloid  to  the  negative  pole.     (Pelletier  ii,  Couerba) 


Appendix  to  Picrotoxin, 

Brown  Acid  from  the  Husks  of  Gocculus-groins. 

Pelletier  &  CorERBE.     Ann.  Chim,  PAi/s.  54,  19C;  Ann.  Ffiurm.  10, 
195. 

Acide  Ai/popicroloxiqae, 

Preparation.  The  coarBoly  pul verified  husks  of  oocculas-grains  are 
exhausted  in  a  Pnpin'a  digester  with  alcohol;  the  wax  which  separates 
as  the  tincture  cools  is  removed  by  filtratioD  ;  the  solution  is  ev.iporated  ; 
and  the  residual  extmotis  exhausted,  first  with  cold  water,  then  with  boiling 
acidnlated  water,  and  finally  with  ether,  which  when  evaporated  leaves  a 
brown  extract,  a  mixture  of  the  chlorophyll  and  the  brown  acid.  The 
part  of  the  extract  which  is  insoluble  in  ether,  dissolves  in  boiling  alcohol 
(or  in  ft4Ucon8  jiotaah),  forming  a  solution  which  deposits  wax  ou  cooling, 
and  the  filtrate  separated  therofrom'leaveB  on  evaporation  a  brown  mass, 
Jrom  which  ether  extracts  fat  and  chlorophyll,  leaving  the  brown  acid. 

Pro}>erCies,     Solid,  amorphous  brown  mass,  which  softens  at  100°. 
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So  according  to  Pelletier  and  Coucrbe.  —  The  analysis  gives^  p.  c. 
toomiichcarbon,  the  contrary  of  that  which  generally  takes  place;  and  as 
the  capncity  of  Eaturatiou  was  not  determined,  the  formula  is  altogether 
inaJmisaihle.  Liebig,  .In™.  yAami,  10,297.  —  It  is  perhaps  picrotoxin, 
contaminated  with  the  brown  acid  into  which  that  substance  is  converted 
by  alkalis.     (Gm.) 

It  is  insoluble  in  tixiter,  even  at  the  boiling  heat, 

It  dissolves  readily  in  alktilin,  forming  a  dark-coloured  eolntion, 
whence  it  is  precipitated  by  acids  in  brown  flocks.     InsolDhla  in  ellter. 
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Oxygtn-nudtat  C7*H"0*. 

Oenolin. 

C"H'"0"  =  C"H"0',0'. 

McLDU.     Chtmit  da  Wtim.  Loipiit  185fi,  S.  *4,  «.  228. 
GufxtHDt     Ccmfl.  rend.  47,  408;  ^pr.  Chfm.  75,  316:  fnllj,  S.  I 

Onmtie  *nJ.  Tbe  culounng  matter  of  the  8kiD«  of  r«^  g^ip**  ■> 
iti  win*,  — A.  Vogol  (5rAw.  20,  417)  tind  Fictau  {Jlr.  JwTj; ; 
wvre  arquainte'l  with  ttie  behavivor  uf  ml  wiD«  to  Midi,  ■JUk 
Imd-nJu  —  BaUlllat'a  ItoeUi  is,  occortling  to  JUalder,  s  mixtore  i 
Uiuing  (wnolJti  (ridr  inf.)  Fnure  {An<d}fte  chimique  et  atm/iaHt  im 
,/r  la  h'innde,  i  84  i ;  ahstr.  Uuldert  Chrmi'e  da  Wring,  US.)  Htliinn 
A  l>tur  Olid  a  j'vUow  coluuriog  itialter  of  wine,  botli  of  wkkb,  MMfi 
to  Muld«r,  vera  impure  or  product*  «f  decompoaitiML 

Prrftration.  A.  from  Gi'ape-$HHt.  Tbc  »kiaa,  af)«r  haof 
wftfIl«^l  with  water,  are  eximustcd  witli  n-»(pr  roatttinin^  B«»iig  » 
tlte  eolation  is  precipitated  bj  neutral  acclsle  uf  lead  ;  am)  tb<f  wu 
Mveipimie  is  euipended  in  water  and  decntupoaed  hy  colfJiui 
^ydjv^ea.  Tbesulpbide  of  lead,  purified  by  boiling  with  water,  j 
^  th*  «4*Bri«);  nailer  to  acetic  add,  and  tbe  Auliition  wbon  sn|wn 
lwi%[  Um  nilouriiig  nialter,  wliicb  may  be  puriBed  frvni  odWuw  h ' 
W^b«  witk  mW.    (Haider.)  ^ 

X   A<M  JM  Wi»t.     \.  Buniesui  wine  ia  precj|)iut«d  wilk  m 
»  cf  l«»i ;  tbe  dirty  blue  precipitate  (a  collected  and  wasbad.  m  Im 
wrwH  off  coloured,  tlten  decouipiued  under  water  bycal)ik«i- 
Uia  prccipitut«d  salphido  of  lead  is  freed  rruni  np0[bf*«1 
b  water  ;  and  (lie  coloaring  matter  ia  cKlraoi^d  from  it  byili 
I  aeid.     The  aulutioD  wlien  Bi'aporatfid  I««vca  tli«  ni\  aii 
wbidi  may  be  freed  rreai  fal  by  etlier,  and  ftmn  adbtnaf  U 
M(ie  by  are^tc  avid.     (Mulder)  —  2.  RpJ  wine  i«  prccipilMcd  W  la 
gt(«tat«  uf  iaad  ;  and  the  blue  prccipilnle  i^wnnhed  bvdecaatation  ibt 
tb«  Gll«r,  aflerwanU  dried  between  IWandllu',  and  treauj  in  tW  A 
vffinr  powder  in  the  displacement  ap|>aratuB.wi[bauoh  a  iiaantitr  of  aati 
dmuj  elber  into  n-hich  hydrochloric  acid  saf  has  Ix^n  preriooily  min 
llnl  the  hTdmcbloric  acid  coataiiied  id  il  may  out  completely  atar 
tbie  Imdoxide  in  the  precipitate.     After  tbc  ether  rou coioiti^  bj4 
eblvric  acid    bos  run   otT,   the  precipilate    is    warbnl    with  rnm  ^ 
M  li>ii«  a*  anylliing  ia  tAken  up.— Urtario  arid,  tannic  acid,  a  p«ttl 
Cfy«(alii»blo  and  rutatile  tutid,  fat  and  wax  beinjf  Ibonb;  r«iiu>*«J;  t 
iIm  wachol  pr«oipiW«  U  dried  by  e.xpofura  to  tb«  air,  and  aikw 
h  olbrr,  as  lung  m  colourliii;  matter  coulintieu  to  diMuUe.     Tb«  al 
)  fr«i^  from  tlie  ^.'rcater  part  of  ibc  alcobol  by  d 
ben  iitld  with   4  or  S  vol-,  wnti-r,  dep<aii«  rv\   l<r--k» 
kMtM]de<rly  washed  witb  water  and  dried.     (Cl>.  ■ — >  > 
Nearly  black  mnas,  yielding  by  trl; 
M>nii  colour,  or  roil-brown  if  tbc  nia>a  bu<.  i 
'      (G16iiard.)     Bluish  block  ma«8,  i 
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pnlder.)     In  the  moist  state  it  lias  the  ilark  colour  of  wine-lec»,  without 
Under  tbe  miuroecupo,  it  appears  to  be  composed  of  ruu&disb 
wps  of  granulea.     Permanent  in  the  air.     (GWnard.) 
Glenord. 
At  190°.  mtan. 

M  0  ISO  ....     67-H  6708 

10  H 10  ....      476  *m 

10  O 80  ....     39-10    39'09 

c»H'"oi° aio  ...  lOOOO IBOOO 

Deeompontiont.  I.  Swells  up  when  healed,  giving  off  a  peculiar 
•  and  leaving  charcoal.  (Gleuard,)  —  2.  Bum»  on  plntiiium-foil. 
inl.)  ^  3.  When  its  solution  in  weak  alcotiol  is  boiled  for  a  long 
with  vatei;  it  becomea  insululile  in  alcohol,  and  iridescent  films 
jt  on  tbe  surface  of  the  water.  (Glens^d.)  —  4.  The  aloohulic  eolutiuu 
ienolin  is  decomposed  by  hot,  but  not  by  cold  oil  of  vitriol.  (OK'nard, 
Wit^.) —  5.  A  small  quantity  of  weak  niUic  acid  imparts  a  brighter 
Itir  to  thealoohoilcsolutioa  of  oenolin  ;  but  a  larger  quantity  gradua.lly 
lolorises  tt,  more  quickly  if  beated  (Mulder),  with  formation  of  a 
wn  detonating  reain.— ^G.  Oenolin  dissoWed  in  alcobol  is  converted 
ihlorine  into  a  yellow  soluble  cotnpound  (Gl^nard);  wben  dissolved 
^k  mixture  of  alcohol  and  tortariu  acid,  it  is  first  coloured  brown  by 
"ae,  and  yellow  by  a  larger  quantity.  (Mulder.) —  With  ch'oride  of 
!,  a  vejlow-brown  precipitate  is  formed,  together  with  a  yellow  solu- 
,1.  (Qlfnard.)  —  7.  In  contact  with  poCni/i-lty  or  cii-botiate  of  soda,  it 
iorljg  oiycen,  and  turns  brown.  (Glenard.)  —  Ita  eolutioD  in  alcoholic 
tv/c  acid  acquires  the  colour  of  chrome-ulum  on  addition  of  a  small 
Uitity  of  ammonia;  a  somewhat  larger  quantity  colours  it  blue;  an 
^as,  green,  and  after  a  few  secunds  brown.  The  green,  but  nut  the 
irn  solution,  is  coloured  red  by  acids.  Potash,  soda  and  lime  act  like 
jBonia. 
I  Oenolin  is  insoluble  in  icakr  (Mulder),  very  sparingly  soluble  in  cold 

■,  aomewhat  more  in  but.  (Glenard  ) 
,  OH  of  vitriol  colours  the  solutinu  of  oenolin  in  alcoludic  tartaric  acid 
ng^t  light  red.  and  in  excess,  violet,  the  pure  red  colour  being  however 
ptored  by  a<]dttion  of  water.  (Mulder.)  —  /hydrochloric  add  does  Dot 
ter  tbe  weak  alcoholic  Bolution,  even  at  the  boiling  heat. 
Oenolin  dissolves  mote  readily  in  water  containing  tartaric  or  acdia 
It  dissolves  in  wood-spiril,  not  in  mlphide  of  carbon  or  cldorofnit. 
^Unard.) 

According  to  Mulder,  oenolin  is  quite  insoluble  in  alcohol ;  according 

jOl^nard,  it  dissolves  readily,  with  fine  crimson  colour,  and  remains  aa 

I^Tamieb  when  tbe  alcohol  evaporates.  —  According  to  Mulder,  it  dis- 

n  alcohol  containing  a  trace  of  acetic  ncid,  with  pure  blue  colour, 

more  acetic  acid  is  present,  with  red   colour.      (Mulder.)      Ja 

nil ol  containing  tartaric  acid,  it  dissolves  slowly  but  completely,  with 

ire  rod  colour.     (Mulder) 

.  The  alcoholic  solution  exhibits  the  following  reactions;  Btearboiuite 
f  loda  colours  it  blue ;  chloride  of  ralcium  forms  a  blue  precipitate ; 
rt  brightens  its  colour,  and  on  addition  of  carbonate  of  soda,  forms  a 
Tilac  lake.  —  With  neutral  a«Vu(*  o/'  /ea</,  it  yields  a  pure  blue  precipi- 
tate, which,  after  drying  at  120°,  contains  35'97  PbO,  aud  after  subtrac- 
ti'm  thereof,  cjjituins  in  IlW  pis'.  50  67  p.  C.  C.  i-iU  H,  and  33-84  0, 
and  is  therefore  CUTbO"  (calonlotion  35-74  PbO, and  SO?)  C,  4-V7  H, 


4^v      nriftTT  yrcurs  c:*H^:CHix)MyE->xcLECs  (?kvh»- 


'■• .:!  7.  .--^f  r-*  ."--f,  ::  ::.rT!i«  &fier  a  few  seconds  ariolei 
jfTr?.  T'iLT*.  L*  i  "•"."LI  lit  :•::»  .-  zzrsy,  blue  inclicin?  to  brown.  I: 
r  _  :.-•  •••.  ; .  ■:.',:■?  T^ilf-  Li.i  u.rn  foTzns  a  bluish  ^--ilei  precipiia:?. 
I:     :-t::  1:-;--     -■■-..-    f.:"j:f     i^rc    ci:ea:n'Ji-br«jwi2.    urric  chiord*. 

7»  ■■  -1  ■   .     >      .-■  r. ..  ir  ::  -r^z.^'.-.-r*.  '.le^n^  -i:  :ii:.-j:^  ligbt-brown,  ^-iirar* 
.-•  .7   •-  -      -  T-_'Tz-L   iJ-.iz  %   v":_.t-     I:   -ic-ei   n'.»t   prec:}>iiate  in^riuv 


•«• 


Zii  T-.  11  I  —  Lt:l:'1:  iirLir:  sc:d  is  n::  altered  hrafnm;  iriih 
.-•:?'.■  •  ;."n;  ••  L:--:*iZ't  iz.i  Tl:cTii:<?  of  i»>i:i '.  and  a  small  quastitr 
:•:  Lz-^.z.''.  L'.-L  .:  ::nL-  &  "rili:  ir»::ri-^w;  wiih  nitr-iU  of  I'tidyX^ix 
T*?i  -r.'jL  7.r  --i  Lii  I'l-T,:  :.-iffi,v  /  Itil.  blue,  the  precipitate  Uin; 
KLLiilf  v.-Ji  ri-i  :-:l:ir  iz.  kl :•:::'-:  ace::c  acid-  It  is  coloured  darker 
rfi  ::  "r-.-f:  :t  :•;.-:/.'.-%->  :/  't^.  nc-i  altered  by  nurcnt'oui  nitrs*., 
!•:"  'i-rt-i  _^i:ir  re£  ":t  nr-v^-:  r'i.":*ii«.  darker  red  by  nitraU  of  I'ui'.: 

■r»i:i-._:i  1*  iiJ.:li":L*  ir  rv*.  :*s;fr.^.  :r:W-&i7,  aud  oil  of  iuiT>eni\M. 

Iftr     *;I       -^  ^^    .-•'     .'"i*^-    '.1-',  66    diiiizgui^bes  two  coIoufIe; 

il  •■:  •:  — r'.-ri*?  i-«Tn-:!AllT  i-  :ie  K-iiment  of  now  vinee. —  Tae 
«"i^ii"-.  tI..:!  rii:j»J-*  ificr  :i.*  ir?*:  irs"»':s^  oJcf  the  wine,  is coII«cl^i 
i^i.i  -liz.  Lii -i-Tt-:!:;-!  Lz.  ilr;i.l'.:  S3  p.  c,  ;  the  liqnid  is  fiiureJ 
iZ'i  :~l:«. ri:r*i  .  :.-:  rf-r  -if  £iii-?:'-:\i  '^.ih.  water,  which  leaver  pt»K^ 
TiT.::  II-?--.  T£.i     :ii  ...-_I  -  r-:*:!^  ::i:ei  w::ii  solution^  of  gelatin  :  aai 


. .  « —• 


".-.   LT  r.i^"-::.     '""if-   I;-:-?:.  ::  leaves  *Iowl\-  buruxn^  cbarcoJ 

....  -  » 

J  — 7   .z  ,         .£■    :_    :i-?   ?:'::..  :.:    •!'   •■11    wir.o?.  «"l 'i 

::.■..;  r  7j  1  :.    -:  .;:  ::!t    :  ::      lirk  rLck'sh  ri.-d.      Hn*  a  rt.jA 

i.-:r  :j:::  :i-r-.       1 :  i    .i.  ---.i  '. -r:.:.  ii  url  o.zsL-iin^  of  lime.  p.-Us;- 

izi     r.  :   — lis  '-V;:    .i.      •-  -  — r'-i-r.^-:?    iz    :J  -r    ritrU-f,   acJ  i? 

T^:^•  T      L'.il   rj  vi::.-    — S.    .  ..i-  IL   I*.    I^J-   vf    .*.*•..'    of    >0    p.  C.l  1^3 

k  -  i : . ;    :  ?".r-.  i^i :  il  r :  i : " .  ii :   :-.:■:  :z .-:  1  -l  le  ia  t'Mr,     With  .»^.'iVj  '• 
•.nii  &  ::i;r.:iii  :=jcli;l:  iz  wi-.^r  azi  :a  alozLo!. 

Q:±:richlorcinenthexie. 

Wj,:7v^     / "  •      ■  *   >.     :^:;  J.  .^..  C'  :.  /^y*.  72.  106:  Po-r.  ;:.'• 

.*.■     -,-r   ;-    ".  .  «  ;        ■"•        --  .'•..Ti?'    Lx:ri-:,  ^«-.  #iir^,r.  1».  oil   :  C- *' 
.-  r  .'  ■    I  ■  ■     .-i  ■ :.!-.  .    r   ."        4.  J  ? .    . 

V-v;". ..-.:  -  3^-*^-:  :  •  T  -^r-.L-.TO  i-  443  ■  a.<  l.^r::  a?  bv-ir*:/ ^* 
i;  ■  r  ?  ."  ■■  -.?  :  J  ^.1=  '^  •-■■"  :^  *^''  -=^  wa*ho^l.  first  Villi:-!- 
v  '.  .  ■"  ;i-*  -.i:-'  :"  >  1*.  a,- ;!r.  «-';'X":.l  t«.>  the  action  i-f  oil ''«■ 
WA5"  ; :  .1-         :":.  :r  *.  •;  .  :    "IT  c: .  :.  :o  v:  c^Iciam,  then  in  vac--\ 
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Walter. 

20  C  120-0  ....    38-64  38*24 

13  H  130  ....      418  4-68 

5  CI 177-5  ....     57-18  57*30 

C»Ci«HW   310-5  ....  100-00  100-22 

JBums, -when  Bet  on  fire^  with  a  smoky,  greon-edged  flame.  Oil  of 
vUriol  colours  it  deep  red. 

Soluble  in  cold  cUcokol  and  toood-^pirity  more  readily  in  ether  and  iu 
oil  of  turpentine.    (Walter.) 


Oxyamidogen-nucleua  C*AdH^*0'. 

Gamphoramic  Acid. 

C*NH"0«  =  C«^AdH"0',0*. 

Laurent.    (1845.)     Compt.  chim.  1845, 141;  abstr.  J.  pr.  \Chem.  35, 
501;  Ann.  Fharm.  60,  326;  BepeH.  100,  89. 

Camphoramimdure,  Camphoramsaure,  Acide  camphoramique,^^  The  crystals 
which  form  on  saturating  camphoric  anhydride  with  ammonia  were  regarded  by 
Malagnti  {Ann  Chim.  Phyt.  64,  162)  as  a  peculiar  camphorate  of  ammonia :  their  true 
nature  was  recognised  by  Laurent. 

Formation  and  Preparation  (p.  468).  A  boiling  solution  of  camphoric 
anhydride  in  absolute  alcohol,  concentrated  as  much  as  possible,  is 
saturated  with  ammonia-gas ;  tho  crystals  of  cauiphoramato  of  ammonia 
which  separate  on  cooling  (and  of  which  the  mother-liquor  yields  a 
larger  quantity  by  gentle  evaporation),  are  dissolved  in  a  larger  quantity 
of  water  and  decomposed  by  hydrochloric  acid ;  and  the  acid  which 
separates  by  cooling  or  by  evaporation  at  a  gentle  heat,  is  purified  by 
xecrystallisation  from  cold  alcohol. — When  hot  concentrated  solutions  of 
camphoramate  of  ammonia  are  decomposed  by  hydrochloric  acid,  the  camphoramic  acid 
separates  as  a  syrup,  a  small  quantity  only  remaining  dissolred  in  the  supernatant 
liquid.     (Malaguti,  Laurent.) 

Properties.  Colourless,  transparent,  rectangular  prisms.  Fig.  5Q 
with  ;>.face.  u  :  u  behind  =  114^  30' ;  t*  :  <  =  122°  45' ;  a  :  tt  =  155"* ; 
i  :  ^  =  138°  20^.  —  Melts  when  heated  and  solidifies  on  cooling,  partly 
crystalline,  partly  as  a  transparent  vitreous  mass,  which  is  no  longer 
camphoramic  acid. 

Laurent 

20  0 120  ....  60-30  600 

N    14  ....  703  7-4 

17  11    17  ....  8-50  8-4 

6  0    48  ....  2417  24-2 


CS'AdHWO* 199     ....  100-00    lOO'O 

By  heating  to  150°  — 160°,  or  by  distillation,  camphoramic  acid  is 
converted,  with  loss  of  water,  into  camphorimide. 

The  acid  dissolves  sparingly  in  toater.  —  With  bases,  it  forms  the 
Camphoramates,  which  are  crystallisablo  and  all  soluble  in  water. — 

VOL.  XIV.  2  I 
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Aqueous  camphoramato  of  ammonia  docs  not  precipitate  lead,  tiilver,  oc 
copper  salta. 

Camphoramate  of  Ammonia.  Prepared  as  above,  or  by  diwolving 
cam pli Oram ic  aciii  in  alcubolic  ammonia,  and  purifieil  by  reoryBtalliattioD, 
washing  with  absolute  alcohol,  and  drying  fit  a  moderate  lieat.  —  Slii.'liti; 
acid,  bitter  crystals,  from  the  solution  of  which,  chloride  of  pliiinmn 
precipitates  half  the  nitrogen  as  chloroplatinale  of  ammoniun),  —  Tbn 
salt  raelte  at  100°,  and,  between  150°  and  160',  jivea  off  ammonia 
219  p.  0.  water,  and  is  converted  into  camphorimide  which  soUdiflai) 
a  vitieous  mass  ;  likewise  by  diGtillation. 


Itulagati,        Laurent. 


i 


C?»AdH"0',NH'0  +  2Aq !S4     ....  100-0     1000 


Malai^ti    regarded    Ihc    i 
imonm  (nunip.  p.  46l^). 


t  which   he  ixDDiincil,  ■•  «  ptculitr   cuuplinrile  of 


C'amphoramale  of  Lrad.  —  The  concentrated  boiling  solution  of 
can)phoramat«  of  ammonia  in  alcuhol,  mixed  with  Ipss  than  tbe  eqttin- 
lent  quantity  of  alcoholic  neutral  acetate  of  load,  deiiosita  on  cooling 
small  needles,  which,  when  waabed  with  a  little  aloubol  and  dried  at  a 
f;eDtle  boat,  contain  33  p.  c.  of  lead,  and  are  tberefure  C"AdPhH"0' 
(oilouiaiion  =  3i'6  p.  c.  Pb).    Dissolrefl  with  moderate  focility  in  nloobol. 

Gamphoramate  of  iiilvei:  —  The  concentrated  alcolioliu  solotioD  el 
camphoramate  of  ammonia,  mixed  while  bot  with  aloohoUo  nitrate  of 
silver,  solidifies  on  cooling  to  a  jelly  containing  crystals.  These  sn 
washed  with  absolute  alcohol  and  pressed  between  paper.  —  Vet; 
slender,  lung,  microauopic  needles,  containing  34'7  p.  c.  silver  {L-*Ailll"iiO' 

-  :'.5'l  p.  c.  Af.).  ...  ~ 

Camphoraraic  acid  dissolves  in  alcohol  more  readily  ihau  i 
(Laurent,) 


Ort^mitioyen-ntideui  C"Ad'H"0' 


Camphoromide. 


Laubent.     Sn.  tcifiU.  10,  128;  J.pr.  Chtm.  S7,  314;  Hrj^fH.  80,  lid 
Oxi/de  d'amtd  eamph^H  (Ltuniol,  Ren.  leiftl.  14,  306). 

When  ammonia-gas  is  passed  through  tbe  Mlalion  of  cam^ 
anhydride  in  absolute  alcohol,  and  the  saturated  solution  is  vrapors 
there  remains  a  thick  syrup,  which  is  not  decompomtd  by  col4  hyi 
chloric  acid,— gives  off  ammonia  when  treated  with  Iiydmt«  of  pnluli,  mti 
forms  caniphorale  of  pota;gh,— is  insoluble  in  water,  but  tolubl»  in  almbul- 
Tbia  is  probably  oampboraraide. 
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[Conjugated  Amides  of  Campharic  Acid, 

Camphoranilic  Acid. 

C*NH«0«  =  C»(CP»NH«)Hi*0»,0*. 

Laurent  &  Gerhardt.     (1848.)    y.  Ann,  Chim,  Phys,  24,  191;  Ann. 
Fharm.  68,  36;  abstr.  Fharm.  Centr.  1849,  74. 

Pkenyl-eamphoramie  acid. 

Formation.  By  heating  camphoric  anhydride  with  aniline,  cam* 
phoranil  being  formed  at  the  same  time. 

Preparation.  Camphoric  anhydride  is  heated  with  aniline,  and  after 
the  vitreously  solidified  mass  has  cooled,  the  camphoranilic  acid  is  dis- 
solved ont  of  it  by  hot  aqaeous  ammonia,  camphoranil  then  remaining 
andissolved.  The  solution  is  precipitated  by  nitric  acid,  and  the  pre- 
cipitated flocks  are  washed. 

Properties.  Flocks  which  melt  in  boiling  water  to  a  resin,  becoming 
crystalline  by  continued  boiling  with  water.  From  dilute,  lukewarm, 
weakly  alcoholic  solutions,  it  may  be  obtained  in  needles,  but  from  con- 
centrated strongly  alcoholic  solutions  it  separates  as  a  resin  : 


82  C 

N 

21  H 

192 

14 

21 

•  ••• 
•••• 

•  ••• 
•••• 

69-82    .. 

6-09     .. 

7-64     .. 
17-45     .. 

Laurent  &  Gerhardt. 
CB-6    ....    69-5 

......      7*7    ....      7-6 

6  0 

48 

C»NH2*0«  ....  275     ....  100-00    

Decompositions..  1.  By  distillation^  it  is  completely  resolved  into 
aniline  and  camphoric  anhydride.  —  2.  When  slightly  heated  with  oil  of 
vUriol,  it  gives  off  carbonic  oxide.  —  3.  Fused  with  hydraU  of  potash,  it 
gives  off  aniline. 

It  dissolves  sparingly  in  boiling  tvater,  and  solidifies  in  the  crystalline 
form  on  cooling. 

With  bases,  it  forms  the  camphoranilates.  The  ammonia-salt  does 
not  precipitate  the  salts  of  lim^  or  baryta. 

CamphoranUate  of  Ammonia.  —  The  solution  of  camphoranilic  acid 
in  alcoholic  ammonia  leaves  when  evaporated,  a  syrup  from  which  water 
separates  a  portion  of  the  camphoranilic  acid.  It  may  be  obtained,  like 
the  acid,  as  a  resin  or  in  crystals,  corresponding  to  the  different  states 
of  camphoranilic  acid. 

CamphoranUate  of  Silver.  —  Obtained  by  mixing  the  ammonia- 
salt  with  nitrate  of  silver,  as  a  white  precipitate,  which  contains  28*25  p.  c. 
silver,  and  is  therefore  C'^NA'^AgO' (calculation  =  82-27  p.  c.  Ag),  slightly 
soluble  in  water. 

Camphoranilic  acid  dissolves  very  easily  in  alcohol  and  in  etiier. 
(Laorent  &  Gerhardt.) 


%  \^ 
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Gamphoraiul. 

C"H"NO*  =  C?"(C"NH*)H"0*) 

Laurent  &  GtERHAKDT.     (1848.)     Jf.  Ann.  Chtm.  Phyt.  24,  191;  Ann. 
P/iai-m.  68,  35;  abstr.  Pharm.  Cmtralbi.  1849,  73. 

PAfnn  leamphorintide. 

Comp.  p.  168.     Camphonc  anhydride  is   heated   with    aailine;  lli« 
vitreous  mass  wbich  forms  on  cooHng  U  treated  with  hot  dilute  aqueou* 
animouia   to   extract  camplioranilic  acid ;    the  residno  is  dissolved  id 
alcohol  01  in  ether ;  and  the  eolutiou  is  left  to  evaporate  : 
C»H"0"   +   C'=H^'  =   CHi'D*   +   2HO 

Properties.     Shining  needles,  which  sublime  without  deeompoeitioB) 
molt  at  116",  and  solidify  to  a  somewhat  crystalline  mass  on  coqIjii;;      " 


&  Gerhardt. 
.....     74-3 


C»Hi«NO'  257 


:""^J 


1.  Cainphoranil  is  not  deoompoaed  by  njM«>i«  ;w(n«*, 
uu[  with  hyilrale  of  'potash  in  the  atfltc  of  fusion,  it  gives  offanilino.  •- 
2.  It  dissolves  slowly  concentrated  aqneoua  ammonia  oont&ining  *  littli 
alcohol,  wherenpon  cam phuraui late  of  ammonia  cryet&llises  on  emoting. 

Comhinntioni.     Insoluble  in  cold,  but   somewhat  soluble  in  btnliiig 
untei:  —  Part  melts  in  boiling  water,  while  the  rest  dissolves  and  crystol- 


I  the  liquid  cools.  —  The  solution  of  camphoranil  in  very  vnk 


I  containing  alcohol,   forms    with    nitrate  of  « 
while  crystalline  precipitate,  probably  C''Ii"AgNO'. 

Camphoranil  dissolves  readily  in  alcohol  and  ether,  and  crystal lioM el 
cooling  from  very  weak  alcohol,  in  long  shining  needles.     (LauraoM*' 
Gerhardt.) 


Oxyazo-nuclexs  C*NH"0'. 

Camphorimide. 

C*NH"0'  =  C"NH'*0',O'. 

Lackemt.     (1845.)     Compt.  chim.  1845,   147;  abstr.  J.  pr.  CiatM 
503;  Ann.  Phnrm.  CO,  320;  Beprrt.  100,  89. 


Dicamphtr 
Fortnafio 


liih.     {UJwig.) 


n  and  Preparation.     Camphorauuc  ncld  or  its  a 

ia  heated  to  1 50"— I  R0°  (whereupon  wi.lrr  an.l  Bnimonin  tn  pvcn  off)  or  di 

and  the  colourless  mass,  which  aoliUifies  in  the  vitreous  form  ua  C 
ci^stallieod  from  alcohol. 
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PraperlUt.  Colourless six-siiled  tablea.  Melts  wliealiented;  solidiSea 
B  the  vitreous  form  on  cooling;  volatilises  without  ileconi position  at  a 
tronger  lieat ;  and  sabliines  partially  in  white  fern-like  laminte,  apparently 
'Tuinated  with  faces  of  a  rhombic  dodecahedrou  : 

LanrcDt. 

20  C    120....    66-3  65-90 

N    „ II  ....       7-7  

15  H    15  ....       B-3  8-14 


ipoiitiom.     Ui/draie  of  polaeli  hoiled  with  alcoliolic  camphori- 
ide  elimiDatca  ainnionia. 
Combinatiofu.    CamphorimiJe  diesotvos  in  gontly  heated  oil  ijf  viti'iol, 
RTater  added  to  the  aolntion  throws  dowa  white  microscopic  cTystals, 
tUBieting  of  acute  eix-siiled  p^rramida. 

It  disaolTCB  readily  in  boiling  ako!ic^.  —  The  eolation  in  weak  alcohol 
Qidifies  after  evaporation  to  a  transparent  gUiHj  which  soUdiGea  lu 
I  Iionrs  to  opaque  nodules.     (Laurent.) 


PHmaiy  Nuclem  C^W. 

Capric  Acid. 

C*H'°0'  =  C~H",0*. 

^  ITRICL.      (1819.)      Ann.     C/im.    I'hyi.    23,   22;    Selm.    32,    170; 
Secherehfi  tur  let  corps  gras.  1 13. 
CH.     Ann.  J'harm.  49,  223. 
LMKO  &  Labkowsey.     Ann.  Pluiiftt.  55,  78. 
Ann.  Phattn.    67,  64. 

Thine  praente  a  lafacfdti  dt»  tcieiicti  <i  Parif,  h  13  Janv'iev, 
1845,  132;  Compl.  rend.  26,  263. 
JBtflARDT.     If.  Ann.  Chim.  Phyi.  24,  96;  J.  pi:  Chem.  45,  327. 
teuiEY.     Ann.  Pharm.  66,  290;  Pharm,  Centralbl.  1843,  8;  N.  Ann. 

Chim.  Phut.  25,  102. 
lowNEr.     Aim.  Pharvi.  79,  230;    J.  pr.  Chem.  54,  211;    Quart.  J. 
'     Chem.  Soc.  i,  332;  Chem.  Gat.  1852,  32. 

tDTENBACBEii.     Ann.  Pluirm.  57,  150;  59,  54. 
^HLiMO.     Dingier,  pol.  Joum.  130,  77j  iV".  J.  Pharm.  2.1,  94. 

Acide  caprique.    (Clievreul.)    Acide  nliqut.     (Cthoura.)    Discovered  by  Cher. 
il  In  1826,  but  accordkg  to  Lvrcb,  not  obuiaed  by  hiiu  jn  Ihc  li"''  date. 

8ource$.  I"  the  bntler  of  cow's  milk  (Cbevreul)  ;  in  Limburg  cheese 
J^enko  A  Laskowsky) ;  in  cocoa-nut  oil  (Giirgey) ;  in  train-oil  (Wagner, 
J.pr.  Chem..  46,  115);  in  Scotch  fusel-oil  (Rowney);  in  the  perapiratioa 
of  the  human  foot  (Brcndecke,  ..V,  Br.  Arch.  70,  20  and  34)  ;  in  fnsel-oil 
from  nisizo  and  rye  (Wethetill,  Clum.  Gaz.  1853,  218  ;  </.  pr.  Chem.  60, 
202) ;  in  tho  so-called   oil  of  gmpca  from   Leipzig  (Fehling)  ;  in  the 
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tiiiilasses  of  maagolJ-wurEel  (Fehling) ;  ia  potato  fasel-oil  (S.  W.  Jubi 
Ban,  J.  pr.  C/iem.  G'2,  2G2).  According  to  Wagner,  it  mny  be  re(HigDi«ed, 
siiicQ  it  is  always  accompanied  by  caprlo  olilebyile,  by  beating  tbe  budy 
under  examination  with  oil  of  vitriol,  and  addlDg  hydrate  of  potash  in 
excess,  whoreuiiOD  the  odour  of  oil  of  rae  becomes  perceptible.  {J.  pr. 
Chtm,  45,  155.) 

Formation.  In  tbo  dry  distillation  of  oleic  acid  or  of  fats  contAiuing 
olein.  (Gottlieb.)  In  the  oxidation  of  tho  following  substances  by 
nitric  acid  :  oil  of  rue  (Cnhoors,  Gerhardt)  j  oleic  acid  and  cboloTdic  acid 
(Demar^ays,  Redtenbacber).  —  In  the  putrefaction  of  casein  and  fibrin. 
(Brendeche.) — Generally,  it  is  formed  simultaneongly  with  tho  othw 
volatile  fatty  acida. 

Preparation.  A.  Friyin  Baiter  of  Cou't  millt.  (Cump.  a,  80.1— 
1.  When  the  mixture  of  coprylate  and  cnprnte  of  barvla  obtained  in  liis 
preparation  of  butyrate  of  baryta,  is  completely  dissolved  in  boiling 
water,  tbo  filtrate,  ou  cooling  beconics  tilled  with  thin  scales  of  caurtla 
of  baryta  having  a  fatty  lustre,  and  the  niotber-iiijuor  liltered  ibert- 
froni  and  evuporated  down  to  j,  yields  an  additional  quantity  (Lcrcfa). 

From  the  baryta-Halt  thus  obtained  and  purified  by  recrystatliAlina, 
the  acid  may  be  obtained  in  two  ways.  —  1.  To  lO  pts.  of  the  barjti- 
salt  is  added  a  solution  of  8  pis.  glacial  pbospboric  acid  in  32  pti.  i'( 
water,  and  the  oily  layer  (still  containing  a  little  of  tbo  watery  solutiun} 
whic'j  rises  to  the  surface  is  decanted.  —  2.  One  hundretl  ptfi.  of  ifar 
baryta-salt  are  decomposed  by  a  mixture  of  475  pts,  oil  of  vitriol  and 
47-5  pts.  water,  aud  the  anhydrous  acid  which  rises  to  the  enrface  of  \i» 

li(|tliil  i^  decaotcd.  (The  liciixid  Moir  the  nitr  lufcr  yield*,  when  ncatnliHd  aitli 
barft.i- water,  aa  additinnul  quuilil]'  of  cutimle  ur  bHrjiU.)  (Cherreul.)  —  B.  J^ram 
Limlurg  Chee*e.  (See  liii,  191.1  — C.  From  ScoUh  futel-oil.  —  Tbe  lii)aid 
is  lubjected  to  fractional  dislillalion,  whereupon  water,  alcohol,  and  fosel- 
oil  pass  over,  and  there  remains  a  dark-coloured  ftctid  oil,  insalobte  in 
water  nnd  in  boiling  aqiipous  carbtmalo  of  potash.  When  this  oil  w 
digested  Jor  several  days  with  conccntmtod  potaah-ley,  amyUalculml  w 
separated,  and  there  is  formed  a  solution  of  capmte  of  potash,  which,  <f 
mixed  after  cooling  with  hydrochloric  or  sulphuric  acid,  yiiUib  i 
dark -colon  red  oil,  to  be  filtered  and  washed  with  cold  water.  Tdt 
purification,  the  acid  thus  obtained  ia  dissolved  iu  very  dilnto  ftqaiou 
ammonia,   the  solution   precipitated   hy    chloride   of    barium,    and  tbe 

Iirecipitate  separated  hy  filtration,  washed  with  cold  water,  and  rvcfyilal- 
iscd  from  boiling  water.  Sometimo  tbe  iiredpitite  diuolvet  Imt  dtwl*  In  M 
water,  bmuse  It  cikiM  Co  s  hard  raau  during  Vat  boiling.  The  nearly  culonrleB 
baryta-salt  obtained  by  repeated  crystallisation  is  dcconinoMid  by  tniiiiQ|t 
with  carbonate  of  soda  ;  the  liquid  \»  filtered  from  tbo  carhouatt  u 
baryta ;  and  the  filtrate  is  decomposed  by  dilute  sulphurir  Kcid,  whei«bf 
nearly  colonrlesa  solid  capric  acid  is  separated  :  il  is  to  bo  dismlved  ■ — 
alcohol,  precipitated  by  mixing  the  solution  with  a  Inrgn  quantityfl 
water,  and  purified  by  repeated  eolctiou  iu  alcohol  aud  prrcipitatioJi  f 
water.  The  ninther-lii|U<ir,  ircHteil  ia  like  nuniier,  yield*  va  mlaitioiu]  uunl 
CBprifl  aoid,  containing,  Imwocr,  Kticrt  uf  iii'itlurr  oilf  luid.      (Uowoef .}  —  O,  , 

0/fi'c  Acid  oTid  faU  conUtinint/  OUin  (■uiiii,  191.) 

J*ii^rliet.    White  motui,  oompoaod  of  Buiall  UMdlM. 
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^wwney.)  Melts  at  IS^  (Chevreul);  al  aO"  (Oiirgoy) ;  wlien  puro, 
^^ptially  at  27 '2°,  completely  at  iOB'  (Rowney)  :  hence  cren  at  the  beat 
^Httie  hand  (Gorgey,  Bowney) ;  forming  a  yellow  oil  (Oiirgey) ;  becoiuitjg 
^HsMwhat  coloared  and  emitting  a  faint  odour  (Itownej);  Bottdities  in 
PKnUcl  with  the  air  at  IS"  (Chevreul) ;  »t  27'2°,  ctyatailine  (Kowney), 

—  When  cooled  in  dosed  vessels,  it  remiiins  IJqnid  at  ll'S°  not  solidi- 
fying till  the  vessel  is  opened  and  shaken.  (Chevreul.)  —  Sp.  gr.  0'9I03 
at  18°.  (Chovreul.)^  Boils  above  100°  and  volatilises  nnde  com  posed. 
Its  odour  slightly  reEemblea  that  of  capric  acid,  and  at  the  same  tiuio 
that  of  the  guat.  (Chevreul,  Gurgey.)  Tastes  sour,  burning,  somewh.it 
like  goat.     (Chevreul.) 

With  pr-ntachloride  of  photpIioTW,  it  forma  volatile  chloride  of  caprinyl, 
(?"C1H'°0',  which  is  reeolved  by  potash-ley  into  chloride  of  pctassinm 
and  caprate  of  potash.     (Ctihours.) 

Comhinaliong.  Capric  and  dissolves  in  about  1000  pts.  of  water  nl 
21°.  (Chevrecil.)  It  dissolves  (very  little  according  to  Rowney)  in 
boiling  water,  and  on  cooling  separates  almost  completely  (in  scales, 
acnortling  to  Kowney),  so  that  the  water  scarcely  relaiug  any  acid 
reaction.     (Oiirgey.) 

It  dissolves  in  strong  nitric  act'/,  and  is  precipitated  therefrom  by 
water  in  its  original  stale.     (Rowney.) 

IVit/i  Batfi.  —  CajiraiM. — All  capratea,  excepting  those  of  iho 
ftlkalis,  dii^ulve  but  spnriugly  in  water,  (l.crch.)  The  caprntes  of  the 
earths,  and  likewise  the  tilver  suit,  are  insoluble  in  water;  when  dry 
ihey  floiit  on  the  surface  without  being  wetted,  and  become  sitlubte  only 
after  being  treated  with  alcohol.  (Rowney.)  Thoy  are  unctuous  to  the 
tooch  and  become  electrical  by  friction.  (Fchliug,  UanditdrUrlt. 
Supplem.  715.) 

Ca{irate  of  Ammonia.  —  Difficult  to  obtain  pure.     (Rinviicy.) 

CapraU  of  Soda.  —  Remains,  after  the  evapurution  of  the  aqueous  or 
■IcoLolic  solution,  as  a  horny  somewhat  crystalline  mass.  Dlseolves  in 
warmabsolutealcohol,  and  forms  a  translucent  maaa  on  cooling.    (Kowney.) 

Caprate  rf^  Baryla  (p.  ^S6).  —  1.  Baryta-wnter  is  neulralieed  with 
capric  acid,  and  the  solution  quickly  cooled  after  evaporntiun.  (Chev- 
reul.)—  2,  Caprate  of  ammonia,  is  precipitated  by  chloride  of  barium, 
and  the  barj^a-salt  which  separates  is  collected  and  washed  with  cold 
water.     (Rowney.) 

Prepared  by  the  first  process,  it  forms  thin,  very  light  scales  (needles, 
according  to  (Lerch)  of  a  fatty  lustre  (silky,  according  to  Redtenbacher) ; 
bv  sjiontaneona  evaporation  of  the  solution,  it  separatee  in  dull  grains  of 
tlie  sixe  of  heinp-seeii  ^Chevreul)  j  likewise  in  thin  cohering  scales, 
different  from  the  granules  of  caprylate  of  baryta  (xiii,  193).  (Lerch.) 
From  aqueous  alcohol,  it  crystallises  in  needles  and  prisms.     (Rowney.) 

—  Permanent  in  the  nir  at  mean  temperature  and  at  100°.  Does  not 
contain  water  of  oryatallieation.     (Lerch.)     In  vncoo  over  oil  of  ^il^i<>T,  it 

givci  olT  2-1    p.  c.  wiler,   nlthoDt  furlljcr  cliangr.     (Cbevreol.)     Cal^ulntiou    1   At. 

Aq. -iS-ep.  c.  Smells  of  capric  acid,  with  somewhat  of  a  goat-like  odour, 
eapeciallv  when  rubbed  in  the  moist  state  between  the  6ngers.  Tastes 
bitter,  afkaline,  and  of  capric  acid.  Has  an  alkaline  reaction.  (Chevreul.) 
When  heated,  it  softens,  emits  nn  empyreumatlc  and  goat-like  odour, 
melts  and  turns  brown,  giving  off  an  odour  like  that  of  the  Labiaice,  and 
leaving  carbonate  of  baryta  mixed  with  charcoal.  (Chevreul.)  By  dis- 
tillation, it  yielda   a  rediiish,  yellow,    neutral,  partly  solidifying  oil^ 
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gives  oOr  olcfiant  gas,  with  a  stoiiU  quantity  of  carbonic  aci<l,  aud  IcarCi  ' 
carbonate  of  baryta  luiied  with  cliarcoai.     (Chevreul.) 

Dissolvea  in  200  pts.  of  water  at  20°.  (Cliovreal.}  Accortliii^  U 
Cbcvrcul,  the  solution  decomposes  wiien  exposed  to  air;  accordiof  U 
Lercb,  it  ia  permanent  in  the  air.  It  is  but  aliglitly  precipitatW  by 
carbonic  acid,     (Cliovreul.)     It  disKolves  in  boiling  aloobol.     (Rowncy.) 


Iljcnko  te    Gottlieb.     Roirnfj. 
LuboTtkr.  Dritd  »l  1DS*£ 

..     6005  ....     SO'll  ....     «-7>, 


(?"H"BbO* 2396  ....  lOOOO 1 00-00  ....  100-00....  lOO-OO  ....  100-«] 

Contuina  3G'0S  p.  c.  BiO  (Cbeireal) ;  32'07  p.  c.  B»0,     (Redtonbocher.) 

Caprate  of  Slrontia.  —  Obtained  by  saturating  etrontia-vater  wii 
caprio  acid,  and  leaviog  the  solution  to  craporate.  —  When  lieatcd,  it 
molts,  blackens,  and  gives  olT  an  aromatic  and  em  pyre  u  mat  ic  wlaor. 
Dissolves  in  200  pta.  of  water  at  18°.  Contains  27'C2  p.  o.  Sifl, 
(Chevrenl.)  {C"H'"SrO'  =  2(llp.c,  SrO.)  AcoordmgloCherreuI.ilbCWHWSrO'i 
oJculitlon,  26-19  p,  c  ScO. 

Oaprate  <j/ Lime,  —  Ciystallises  from  the  hot  aqueous  solation  ia  TWf 
fine  ebiTimg  Uminm ;  very  bulky.  (Gottlieb.)  Itesemblea  the  t>ujta- 
salt,  but  is  more  easily  soluble  in  hot  water  and  in  alcohol.  (Rowney.) 
Contains  1479  p.  c.  CaO  (Gottlieb),  aud  ia  therefore  C7"lI"CaO*(«»lcqlnb*B 
=  H-66  p.  0.  CaO). 

Caprate  of  ilagnrsia.  —  Ciystallises  like  the  baryta-salt  and 
it  in  other  respects  ;  but  dissolves  more  readily  in  hot  wal«r  and  in  al 
Contains  11-37  p.  c.  MgO  (0»H"MsO'  =  10-92  p.c,  MgO.) 

Caprate  of  Lead.  —  The  combination  of  caprio  acid  with  oxide  of 
is  attended  with  evolution  of  heat.     (Cherreol.)     The  salt  ia  insoluU  _ 
water,  and  very  slightly  soluble  in  Lot  alcohol,  nbetice  it  crystalUaM: 
rounded  grains  on  cooling.     (Rowney.) 

CapraU  of  Copper.  —  Insoluble  in  water  and  Id  alrobol  ;  eoluble 
ammonia.     (Rowney.) 

Caprate  of  Silver. — The  solution  of  oapric  acid  in  a  slight  oxnes  ol 
ammonia  ia  precipitated  by  nitrate  of  silrer.  —  The  salt  is  insoluble  In  colA 
epnringly  soluble  in  boiling  water,  and  crystallises  tn  Dcftdles  friHa  tbt 
solution  on  cooling.     It  is  very  soluble  in  ammonia,  and  crystaUiMs  fi 
tlic  solution  when  left  to  stand  lu  a  warm  atmosphere.     (Rowoey.} 
dissolves  more  readily  in  boiling  alcohol  than  in  water,  and  the  wli 
yields  darker-coloured  crystals.     (Rowney.)  —  It  lilaokons  when  e: 
to  the  air  in  the  moist  state,  but  not  wbon  dry.     (Rowney.) 


1 
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Dritd  in  ro. 

20  C  

cMOvtroUqfrilrio: 
120    ....     «-01     ... 

..-.     42-43 

Ago 

llfi     ....     41-87     ... 

41-04 

C^U'iAgO*  .,„ 

279    ....  100-00    ... 

....  IDD  OO 

Capric  acid  mixes  in  all  jiroportions  with  aUiUtte  alcohol,    (CIu)\-K 
It  dissolve*  in  Hhcr,     (Rowney.) 
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Gaprate  of  Ethyl. 

C"H^O*  =  C*H*0,C»H»0\ 

RowwEY.    Ann,  Fhamu  79,  236. 

Capric  ethers  Caprinsauret  Aethyloxyd^  Caprinvineiier. 

When  a  solution  of  capric  acid  in  absolute  alcohol  is  saturated  with 
liydrochloric  acid  gas  and  precipitated  by  water,  capric  ether  separates 
on  the  surface  of  the  liquid,  as  an  oil,  which  mmt  be  removed,  washed 
with  cold  water,  dehydrated  by  chloride  of  calcium,  and  rectified. 

Oil  of  sp.  gr.  0-8G2. 

Insoluble  in  cold  wat€r  ;  easily  soluble  in  alcohol  and  in  ether. 


Appendix  to  Capric  Acid. 

Oil  of  Bue. 

Will.     (1840.)     Ann.  Pharm,  35,  235. 

GAnouRS.     These  presente  a  la  faculte  cUs  sciences,  le  15  Janvier,  1845, 

132;  Compt.  rend.  26,  262.— Further,  Ghem.  Soc,  Qu.  J.  3,  240. 
Obriiardt.     i^.  Ann,  Chim,  Phys.  24,  96;  J.  pr,  Chem.  45,  327;  Comjit, 

rend,  26,  226. 
R.  Wagner.     46,  155;  further,  52,  48. 
GniozzA.     Compt.  rend.  35,  797;  J.  pr.  Chem.  58,  216. 
Bertagnini.     Ann.  Pharm.  85,  283. 
C.  Gretille  Williams.     Phil.  Trans.  1858,  199;  Chem.  Centr.  1858, 

734. 
Hallwacbs.    Ann.  Pharm.  113,  107. 

Capric  aldehyde,  Caprol,  Hydride  qf  IZu/y/.— First  examined  by  Will. 

The  volatile  oil  of  rue,  obtained  by  distilling  garden  rue,  Suta 
graveolens,  with  water,  was  long  regarded,  according  to  the  results  of 
Cahours  k  Gerhardt,  as  capric  aldehyde,  Q^W^O^ ;  but  according  to  the 
n*iOre  recent  investigations  of  G.  Williams,  which  have  been  confirmed  by 
Hallwacbs,  it  is  chiefly  =  C^H^O',  and  is  regarded  by  Williams  as 
enodic  aldehyde  mixed  with  a  small  quantity  of  lauric  aldehyde ;  by 
Hallwacbs,  as  a  compound  not  belonging  to  the  class  of  aldehydes. 

Fresh  rue  yields  3*4  grains  of  oil  per  pound  ;  dry  rue,  18  ;  the  dry 
flowers,  15  ;  the  seeds,  17  grains.  (Zeller,  N.  Jahrh.  Phai^m.  1,  SO.)  — 
Grade  oil  of  rue  is  greenish  yellow,  has  a  strong  unpleasant  smell  of  rue, 
and  a  sharp  bitterly  aromatic  taste.  Sp.  gr.  =  0*837  at  1 8^  It  con- 
tjuns77'5  p.c.  C,  12-87  H,  and  9-56  0  (Will);  7765  p.c.  C,  1280  H, 
and  9*55  0.  (Gerhardt.)  —  Oil  of  rue  is  supposed  by  Wagner  to 
exist :  in  train-oil,  in  butter,  in  rich  cheese,  and  in  herring,  inasmuch  as 
train-oil  heated  with  oil  of  vitriol,  and  then  mixed  with  excess  of  hydrate 
of  potash,  ^ives  ofl*  an  odour  of  oil  of  rue,  and  the  alkaline  mixture  yields 
by  distillation  drops  of  oil  smelling  of  rue. 


•  t 


~-    -'^v:  :    "■--   ■     TSft-tLi^ci-.    L=iil!a^«-ix.    «^ar  »4:i«  the  imall 

" — :-- —     -    I- ::-  r-;--ii-:F-i     .1    "«-x«"!i   irvr   inds^-i   .  ^- -»r.  &nd  eoUecting 

■■^-  ■••:!  •-"-:-  -  ^:   i  'r_.-r  dj.::ll=-i  ir  i:;:]     —  rjj..:ir«  IkrTlse  isolittt 

-?   tiTT     «._-.-  ^.  —  ▼;  "'^  fcrr.r-iln^  --i  iiai.  ■:•«««  :rer  frcm  i2v» 

-  "   —    "  r--n   i-»-  :-.--:lli^:    :  «r  :1    rnrf.  —  i     "^.I^-az:*  ij talcs oiUf 

:.--.-_-  "I-:::     .-«-!.--    -  i^.'^^  oj- — "»r-:'j.  zixr?    irirrr  w:s^5>epant« 

"T^  -  ..-    \L--i:  '  ■■:- iz^rrzir.r   v  ^j.-:  «-  .Lrifz    L  riiiriAzr^r  iT^jOieric  wiihoil  ••! 

"ii^-i  ".--e   1^  L   -:  -_L-:r  :-.rn»  :  ir^-ia  "wu  :»:r:i-:-:I  .  j.-zlii  bv  it2  Jeoorap^- 

-.-r.  -.  -r^  -L.  •  1^1    :.ir:i'  l  it-i^ ii-i      Ti-t^w  rr:  boil-:*  laav  be  wporaiw, 

"ii   ur.   :- -  •  .■=r.-.'-v^7   17  £ti*!:i:-^   Ls^'aiiic.  cz>iic  aldehyde  wbicL 

1-  — -  LT  1- '    -  -=-  ^    -^r  frr-  Li-i  i.^*mr-L?  -1^  «=:ai!  qnantitv  of  Uurc 

i^jr-L'L-r  :rrr— !!■.  T  :_.■  i  ;..  li  u  i^-'l  .       *^~__L:r.s.   — 3.  Coxnmerciil  ol! 

f  —..'.  - .    — '-:  -    z'^^-^.  .z^  ^..-r'—iz.  .z.  ji-.'.  ii    cM^ablv  from  admixtuK 

'  -:r'-:-::-     i    :  z.-.iny^:  z     .iaz:.:t    .:    z r -l :,:z^.   which  josa  ore: 

"Tp     -        .    _--  -    '     ---  1    i::  :  :t=  *.  !-i  -rini.  unds  with  bisulphio 

-    ::-    :  J.     . .  t  ;    -^    i-  i  -j:i  i-?:.l  ■•::»-re-  2«.»o=  and  i40"  (amoanlinj 

-  ---'."  — ^  rc".':  r-r-  .1-:  ?•.  . Ltt  Thicz  sLkkec  cp  with  bisulphite cf 
;-~::':i_:.  li  :  li-t  .f:  ::  !■■  ^  .iriij.  :z:.>  a  cnrsialline  nia&s  •'^'ict 
L." --•  1  - r  "«' :.^^ r:  "«"  -  i." :■  1 . -  1- 1  r rissc-i- y:e!-ia  an  oil  by  decoui[M^ition 
"«■   .:  :•  -j.---_-f7      ~-t1  :-  =  ;il  i*  :i?*  n::re  ^Laken   up  with  bUalphite 

j_  Li  1  :ir  .-fTi.T.rr  ::  =  :•- -li  :«  ajain  decompoae«l,  the  oil  tha 
:ii.-i=  .--.-  ---.-eri  ilj 'azi  21C\'    (Hallwachs.) 


.'     >":.-.'.     Cl.^l-rSf.  •::!  Livirj  a   faint  agreeable   odour  of  m 

'" .      riL.  --It  .    -.;.:•'.  "J  •:  zijl-riely.   ia  frhining  lamino!  betww: 

-1     ::  i   — 1         '111   i:?        3v:!:=i:  [■oini    vid  »up.).     i>p.  gr.  of  tw 

.-    -.  :>-  ..  -r -^r-^z  :>'  ar.d  245"  =  0»3S,      ( Will.)  —  VaI«'a^ 

!:i-.-j  ;  *-:    0^:lirl:  .  TSiiJ    Wili-,  o-S7  ^Williams). 

C;  :  .';".:  v  -■:*  -ir*.^  io  Cchonrt  ir  Gerkardi, 

2 ;  r.     120     76-92 

2j  H    20     12f*2 

::  O    16    10-26 


C-U*0^ 156     100-00 

Ca!culaii',n  accoriihtg  to  Williams, 

c.  b, 

2j  C       132     77-64  2-1  C   144     7^-2^ 

22  H   22     12-94  24  H  24      13*04 

jti   16    9-42  2  ()  10     s;a 


C--I1-0-* 170     100-00  C=41=*0= 181     lOUi/U 

Will.         Gcrhardt.        Cahours.                 Williams.  liallwiik^. 

a.  b. 

C    7C-fi7     ....     76-82     ...     76*74     ....     77*71     ....     78-1  ....    7:  <"i 

H 12*62     ....     12-86     ....     12-83     ....     13*07     ....      12  9  ..»     12^J6 

O     10-71     ....     10-32     ....     10*13     ...       9*22     ...        9*0  ....      ^M 

100*00     ,...  ICO'OO     ....  100-00     ....  109*00     ....   lOj-o  ...  lOOiW 


ST" 

O-BU    

OIL  OP 

Vol.         Density. 

20     ....     8-3200 

20     ....     1-3B60 

1     ....     11093 

RUE. 

Vol. 
22     ., 

a    .. 
2    .. 

491 

Deniitf. 
..    9iaao 
..     l-621(i 
..     1-1093 

Ciprio  Aldehyde 

L 

....     2     ....  10-8153 
1     ....     b-407a 

C-vapour    

W-8»» 

Enodic  Aldehjrde ....     2    .. 

Vol.        DeBHir. 
...  24     ....     9-9840 
...  24     ....     1-6632 
...     1     ....     1-1098 

..  11-7839 
..     5-S929 

1 

Uncic  ildehf  de 

...     2     ....  12-7565 
1     ....     e-3782 

j   All  Ihl  ■ndyticil  resalU  are  mean  numbera.     Will  oci^aiUy  giiTe  Ibe  formulu 
"*0'.     Tbe  oil  a  aMljrteit  bj  WiUiama  ii  bis  enotlic  iildebydu;  b  bis  Uuric  atdF- 
Hallwuiil  found  Ibc  portion  which  paascd  aver  between  20S°  nnd  2'ID''  la  be  of 
11  eomjiotilian  ihroogbant. 

y  Demmpontiont.     I.  Slightly  lieateil  oil  cf  rue  (prepared  by  8),  la 

lily  iriflaminubto  amU  burns  wttli    a  bright,  slightly  culourud  flame. 

tUwachs.)  —  In  contact  with  iodine,  oil  of  rue  becoiiiea  viscid  and 

wn-red  (rlaschhoff,  B?:  Aivk.  33,  22-5),  but  doei  not  form  any  prodavt 

UoRoDS  to  aniBoin.     (Will,  Aim.  Fharm.   05,  230.)  — 3.  It  absorbs 

Ycf^Coriiif  gal  abandniilly,  becoming  hot,  giving  off  hydrocblorio  acid 

1^  and  thickening.     (Will.)  —  4.  Alcoholic  oil  of  rue  (prepared  by  1), 

bngb  which  bydrocliloric  acid  gas  is  passed,  is  converted,  without 

iniffa  of  composition,  into  nietncaprol.     (Gerhardt.)  —  5.  Oil  of  rue  ia 

Acsed  hy  fuming  nitric  and,  with  evolution  of  nitrous  gas  (Will); 

Brag  nitric  acid  converts  it  into  capric  acid,  or,  according  to  the  duration 

Fthe  action,  likewii^o  into  polargonic  (xiii.  368),  caprvHo  (xiii,  180), 

^  cenaDthyiic  acid  (xii,  451),  with  which  also  may  bo  mixed  iWTds 

htaining  a,  smaller  proportion   of  carbon.     (Cahonrs.)      Nitric  acid 

■iit«d  with  an  equal  quantity  of  water  forms  polargonic  ncid ;  more 

lute  nitric  acid  forma  capric  acid  (Gerhardt);  the  more  dilute  acid 

^wise  forms  pelargonic,  and  after  prolonged  boiling,  nltiraatety  also 

Iwric  aud  selwicic  acids.     (Wagner,  J.  pr.  Qhtm.   57,  435.)     Under 

numatances    not  yet  thoroughly    understood,    nitroso-pel argon ic  acid 

"■,   371),   may  also   be    produced.      (Chioiza.) — 6.    With  alcoholic 

■oiiilp/iaU  of  avimonln,  oil  of  ruo  forms,  after  a  few  days,   whito 

ng  crystals  wliich  are  decomposed  by  reerystallisation.     They  are 

,-_ably  C*NH"S',  and  related  to  t-aprio  aldehyde  in  the  same  manner 

I  tbiafdine  to  acetic  aldehyde,  inasmuch  as,  when  boiled  with  ]>otash- 

\  tbey  yield  ammonia,  capric  aldehyde,  and  hydrosnlphato  of  potash. 

,  Vagner.)  —  1.  When  oil  of  me  is  heated  to  the  boiling  point  witU 

pntaA-Umf,  it  resiui.sea,  without  giving  off  gas,  and  leaves  a  yellowisL 

residue,  from  which  hydrochloric  avid  stparntes  rosin  and  ahirgeijuaniity 

of  unaltered  oil.     (Gerhardt.) —8.  Oil  of  rue  distilled  with   8  pts,  of 

chloride  of  Ume  and  24  pts.  of  water,  yields  chloroform.     (Chautard, 

Compt.  lend.  34,  485;  J.  pr.  Client.  56,  238. )  —  9.  By  the  jiassage  of  its 

vapour  over  melting  chloride  of  tine,  it  is  converted  into  a  hydrocarbon. 

(Gerhanlt.)^lO.  jimmojiiocoi    eilver-tolvtion    is    ijuichly   reduced    by 

boiling  with  oil  of   rue.     (Gerhanlt.)      If   the  boiling  with  eiccss  of 

amtdoiiiacal  silver-solution  be  continued  as  long  as  any  reduction  of  silver 

takes  place,  the  Citrate  yields  with  aqueous  potash,  a  precipitate  of  oxido 

of  silver,  which,  wkeo  uisaolved  in  dilute  sulphuric  acid,  leaves  a  email 


^1 


TUMjlXT  STCLErS  C»H». 


ii^-^  c  ntf^i-  .!  iil-'-er.  Vni.*  tie  alkaline  liquid  filtered  from  the 
-iti  if  Til^f£_-*:i:a»zj  i  U:L-»  a.;r>  j^rii  (Wagner.)  —  From  these 
f:r7«-.-n4!:3.  '  1^*2  i:2?«rs  lie  existence  ••f  aa  acid  corresponding  to 
hJUiii-iL-:  iizi'l  T-_i.  •.•:^T-lx..  rr;-sj,'::jj  ■Jc^./=C*H*0*,  or  io  the 
177.  LUT-ir-.i*  5^12^=:*-  *:-  —  i  I.  is  c«:-n-.act  with  dry  nitro-pnuiile 
'■  •  IC:-'*^  ^  :c  n**  ':»K-:ni*9  :r:*^Lsa  ttUowt  and  fornu  an  ash-grejr 
iec*usr        utrw.  y  2".  -£-dL  j^-.  5?.) 


J"  /noT*:-.  -i^-.  ri  :£  r:i  i-i?  !t«  In  /jiZ  of  ritrtolj  with  a  fine 
'^r.  Ti-Tfi  .-vV.ir.  iZ'i  -i  HTO-rirf-i  irii-  cilciriess  bj  water.  (Will.) — 
I:  .=  5^.-ir.-->  i.-.ir-i'L  ?7  >/:-.-**.':-  •  :r.£  _'zs,  merelj  acquiring  a  Irovc 
i'.i.    L-   Tri..:'i  .:  '  "c^s  "j  UTii;::-  T::i  irirer.      Will.) 

^.i  j^n?.  ^.*r. — NH-  !*H-*>'  Wt^a  oil  of  pne  dissolved  in 
^'•r\:  L  ^  sa:in:^:  1:  i  Inr  tit: 7^7^:17?  '*"I:j  ammonia,  a  white  crvnal- 
!:!•£  Slics  -^ r:-n»i'L  -y'l-:!  —  :''j^ i-  i:-:^:  - *.  a-i  U  re«olved  into  uumonii 
ijii  :.l  c  n-i.  -iTiir  -^"ij^-fr  ^fc■^^^i*  these  crystaLs  as  a  csm- 
it.;zi  :i  ULZL'Znx  t-.—  .-ajr.:   i'-iiljie.  —  F;r  -.ie  dttrompositiaii  of  aprv 


I:  ij   iv:.-r.  j^i   :,y  Leat.  wi:!..j: 
--.     -  -■-""'•  -■     ~    <  irT-iri:.:-  ::   .  .  ::  :,;£.  tui  net  ia  pre««:n«  ■•: 
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9:1 
-      11-41      ...     U^5 
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SBBACIC  ACID. 


cam[>ound  dissolveB  with  tolerable  facility  in  boiling  alooliol,  and  tlie 
Bolutioa  deposits  scales  on  cooling.     (Bcrtagnini.) 


_  With  MimlpkiU  of  Soda.  —  Oil  of  n 


II  contact  witli  aqueous  bisul 


phite  of  soda,  of  27°  Bm.  forms  a  buttery  mass,  wUicb  alter  a  whilo 
DOComeH  crystalliue.  —  Shining  crystalline  sonles,  unctuous  to  the  touch, 
liavJng  the  smell  of  oil  of  rue  and  a  fruity  taste.  —  The  concentrated,  but 
not  tbo  dilute  solution  of  the  compound  in  boiling  alcohol,  solidifies  on 
cooling  to  A  gclatinoDs  mass,  changing  in  the  course  of  24  hours  into 
delicate  lamina;,  arranged  concentrically  in  spherical  crystalline  masses, 
(Bertagnini.) 


Metacaprol. 

Gerhabdt.     iV.  Ann.  Chim.  Phjt.  24,  105. 

When  oil  of  rue  (prepared  as  described  at  p.  490,  I)  is  dissolved  in 
3  or  4  vol.  alcohol  and  excess  of  hydrochloric  acid  gas  is  passed  into  iho 
solution,  the  brown  and  fuming  mixture,  if  mixed  with  water  after  tbe 
most  volatile  portion  has  been  distilled  off,  deposits  metacaprol. 

Oil  having  a  highly  agreeable  fruity  odour.  Solidifies,  after  a  while, 
ut  a  temperature  at  which  oil  of  rue  remains  liquid,  and  melts  again  at 
13°.     HoilB  between  230^  and  235". 

GetbardL 

20  C  120     ....     76-92    f7-10 

20  H 20    ....     J3'82     12-3S 

2  O 16    ....     1(1'2G     9'»5 


Isamrric  with  capric  aldehyde.     (Gcrhardc.) 

Dissolves  in  oil  of  vitriol  almost  witliont  colour.  On  beating  tho 
ixture,  a  conjugatod  acid  is  formed,  the  lniryt4i-3H.lt  of  which  is  solublo 
water.     It  is  not  altered  by  caustic  potasfi  or  by  nitrate  of  tihtr. 


Ozygen-nudeui  C"H»0». 

Sebacic  Acid. 

C»H"0'  =  C"H"0',0*. 

tni.vxvx>.    (1802.)    Ann.  Chim.  Fhys.  3f>,  193;  Schw.  J.  8,  127. 
V.  Robe.     A.  (Jdd.  275,  3,  170. 

BEnzELioH.     N.  Gthl.  2,  275;  Lfkrbuch.  3,  Anfl.  8,  087. 
Ddmah  &  Pklicot.     Ann.  Chim.  Pkyi.  57,  332;  Ann.  Pharm.  14,  73. 
ItEDTKNBAcnRR.     Ann.  Pharm.  35,  188. 

St.  Etue.     ,V.  Ann.  Chim.  Phyt.  20.  93;  J.  pr.  Chan.  41,  144. 
ScHLiEPER.     Ann.  Pharm.  70,  121;  Phami.  Cfrilr.  1849,  459. 
Boris.     Compt.  rend.  33,  Ml.  — iV^.  Ann.  Chim.  Phyt.  44,  100;  48,  90; 
Ann,  Pharm.  80,  303;  97,  34, 
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PRIMARY  NUCLEUS  C»W:  OXYGEN-NUCLEUS  C*U«0=. 


W.  MAVan.     Ann.  Pharm.  83,  U3j  95,  1(10. 

RowNtiv.     ChtTH.  Soc.  Qu.  J.  4, 334;  Ann.  J'hfirm.  82,  123;  /.  pr.  ( 

33,  325. 
Cablbt.     Compt.  rend.  37,  129;  J.  pr.  Ohrm.  60,  181;  iT.  J.  Pha 

24,  176. 

Brmittic  arid,  Fi/roleie  acid,  Stiaegli'durr,  Fellidarr.  DiscOTcrod  in  ISMfl 
Tliunard,  who  at  the  sajiie  time  allowed  tliat  the  product  o(  the  dUtilUlion  of  u' 
fnt,  to  wliich  the  aatae  n(  Fflhdure  or  Acidt  grot  had  boen  ipplicd  by  Crrll  tCV-<fl.  C. 
J.  1,  60;  2,  112;  4,  47),  and  GajtoD  Morreau,  constated  p-nl;  of  acelic, 
bydrochlaric  acid.  Th^aud'a  ex[ieriiiieiit»  went  coiiGniied  by  V.  Root. 
regarded  TbiSnard'i  aebaaic  acid  as  identioil  with  brnioic  acid,  ■□  opinion  «luch  11 
Ebawn  to  be  incorrect  bj  the  experiments  of  Dumas  &  Peligot. 

Majer't  ipamxie  acid  (not  .Sandrock's.  N.  Br.  Areh.  61,  161),  agms  wilb  N 
and  in  most  of  iti  relations,  but  melta  at  a  dilTercDt  temperature  and  eihibiu  a  iliffFr- 
ent  bchaiiour  to  bases :  for  tbia  reaioii,  Ibe  stalementl  reapecting  it  are  giten  aeparauij. 

Fomiatioa,  1.  By  tbe  dry  dJetillatlon  of  hag's  Tard  (Thenard),  1 
oil  (BerKeliua),  and  other  futa,  in  eo  far  aa  they  oontnin  oleic  acid :  dm 
also  bj  the  dry  diatiltalloii  of  oleic  iicid.  (Rudtenbacher.) — 2.  V^hf 
riuinulate  of  poCiish  or  castor-oil  is  diBlilleU  wUli  excess  of  puliiah-liydri 
Iiydrdgen  U  ^ivcu  olF,  caprylic  alcohol  (p.  183)  passes  over,  luid  scbato] 
potash  remaius  behind.  (Bouis.) —  The  largest  amouut  of  seboeio 
IS  cbtaiucd  when  a  largo  excess  of  alkali  is  used  and  the  uiixtnrej 
Dipidly  heated  to  tlie  melting  puiat,  whereas  by  slow  heatlDj;  to  al  n  , 
225" — 230°,  neither  sobacic  acid  nor  caprylio  acid  is  obtained,  hut  i 
acid  C*'H"0'  and  caprylic  aldehyde.  (Bonis.)  —  Liinprlcht  (/*Wi 
communication)  by  using  an  excess  of  alkali,  always  obtained  et>\ 
acid,  wbethar  caprylic  nlcobol  or  caprvlio  aldehyde  was  produced  ;  b 
larty  Malagnti  (Ciinento,  4,  401;  Litb'ig  u.  Kopp's  Jakrrsbe/:  1856,  5Tfl 
According  to  Dachaaer  (.inn.  Phann.  106,  270),  tlio  prudiieta  (rbtai^ 
wilb  excess  of  alkali,  arc  caprylia  alcohol,  mcthyl-ioiiNnlhyl  (tsonwi 
with  cuprylic  aldehyde),  and  sebatc  of  potaeh;  (according  to  StMeU 
J.  pr.  Cktvi.  72,  241},  oenantliylic  iilcohol,  and  seba(«  of  potash  (m«4 
SB7).  —  3.  By  continued  hoiliug  of  oil  of  rue  with  diluto  nitrifl  a~ 
(Wagner,  J.  ^r.  Chan.  57,  435.^  —  4.  Convolvulio  acid,  conTolrulin.. 
acid,  jalapin,  jalap io  acid,  and  jalapinolio  acid,  treated  nitti  moderate 
atrong  nitric  acid,  or  with  the  fuming  auid,  yield  ipoiUFeic  and  ou' 
acids.    (Mayer.) 

Preparation.  Method  II.  ia  tlje  moat  adrantagMat. —  I.  From  OHte  4 
Hog'i  lard,  or  oUur  /alt  conlaininy  OUic  ttcid.  Crade  olde  add  frma^ 
Blearin  manufactarieB  is  brat  adspted  fur  the  purpoK.  (Rctlteubochor.)  ~-  1.  TboB 
is  distilled  ^tfr  se,  and  the  distillate  is  repeatedly  treated  with  hot  f 
then  filtered,  and  evnporated  to  the  crystallising  point.  —  Or  the  ftol__ 
obtained  by  treating  the  fat  with  hot  water  is  precipitated  with  noat^ 
acetate  of  lead;  and  the  precipitate  is  colleclod  and  decoinpoaed  by  hoi 
with  dilute  sulphuric  ucid,  whereupon  the  eobacio  acid  rinca  U 
aurfaco  as  a,  melted  mass,  which  is  taken  off,  wasiiod  with  cold  « 
and  recrystallisod  from  boiling  water.  (Thinanl.)  Rod[enbacb«r  h_ 
wise  obtains  ecbacic  acid  from  the  products  of  the  distillnLion  of  {\U  1| 
rcpoattJ  boiling  wilb  water,  and  purities  it  by  reurystalliKation,  till  1 
becomes  whito  and  scentless.  —  Borzelius  washes  the  distillalo  of  fat  el 

with  cold  water  to  separate  acetio  acid,  and  ihea  boils  it  with  © 

powdered  oorboaate  of  lime,  whereby  Qttly  the  wbaotc  acid  is  confer 
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into  n  liniG-salt,  not  tbe  other  ac'ula.  After  long- con  tie  lied  boiling,  tbo 
eoiDtinn  is  filtered,  deodorised  witli  charcoal,  and  mixed  with  nitric  acid, 
wherelij  eebacic  acid  is  jirecipitated ;  it  may  be  purified  by  washing  with 
cold  water,  recrygtallisatioa  from  boiling  water,  and  filially  by  subllma- 
UoD,  in  the  apparatiis  used  fui  tho  subliming  benzoic  acid. 

2.  The  distillate  of  crude  commercial  oloto  acid  ia  repeatedly  boiled 
with  water ;  the  extracts  are  saturated  with  carbouato  of  soda,  and 
evaporated  to  dryness ;  and  the  residue  is  freed  from  caprylate  and 
capmte  of  soda  by  means  of  hot  absolute  alcohol.  The  undissolved 
senate  of  soda  is  dissolved  in  water  and  precipitated  by  hydrochloric 
Bcid,  and  the  sebacic  acid  thereby  separated,  is  purified  by  recrystal- 
Ibation  from  boiling  water.  The  atiU  yellow  sebacic  acid  obtained  by 
this  and  other  methods,  is  obtained  pure  by  once  boiling  it  with  5  to  G  pts. 
i>f  nitric  acid,  and  pouring  the  solution  into  a  large  quantity  of  boiling 
water,  wbereupou  it  crystallises  on  cooliog.     (Scliliepcr.) 

II.  Fivm  Cattor-oil.  The  residue  left  in  the  retort  in  the  preparation 
of  oaprylio  alcohol  (Jtiii,  183)  is  decomposed  by  hydrochloric  acid,  and 
the  Bebncic  acid  is  extracted  by  boiling  water  from  the  mixture  of  in- 
soluble acid  which  separates.  (Bonis.)  —  Petersen  boils  the  residno  with 
water;  strains;  precipitates  the  other  fatty  acids  by  adding  a  small 
qn&iitity  of  hydrochloric  acid  ;  then,  after  separating  lliese  by  filtration, 
precipitates  the  seliiicic  acid  by  excess  of  hydrochloric  Bciil,  and  purifies 
It  by  recrj^tallisation  from  hot  water  with  the  aid  of  animal  charcoal. 
(<lnn.  Ch.  Pkarm.  103,  184.) 

PropfiixKs.  While,  pearly  needles,  very  mach  like  those  of  benzoic 
ftcld.  (Redtcnbachor.)  Under  certain  circumstances,  it  may  be  obtained 
la  long,  large,  strongly  shining  larainc.  (Thfnard.)  Bulky  and  of  a 
feathery  lightness,  (Borzelius.) — Ipomsio  acid  is  daiiling  white,  of 
feathery  lichtness,  and  prt^senta  under  the  microscope  the  appearance  of 
thin  colourlesti  needles,  some  of  which  are  united  in  tufts,  while  others 
lie  separate,  sometimes  in  very  thin  flexible  laniinm.  (Mayer.)  Sebacic 
acid  mells  at  125'  (St.  Evre),  at  127°  (Redtonbacher,  Mayer,  Bonis),  to 
ft  colourless  oil  which  eolidines  in  the  crystalline  form  on  cooling,  and 
eublimes  at  a  higher  temperature,  jiartly  pulverulent,  partly  in  minute 
laminic,  generally  with  some  decomposition  and  separation  of  charcoal. 
(Beriolius,  Redtenbacher).  Ipoma-ic  acid  melts  at  104"  to  a  colonrleas 
oil,  lighter  than  water,  and  solidifying  in  the  crystalline  state.  It  some- 
times sublimes  between  two  watch-glasses  in  very  small,  proportionally 
short  needles  radially  grouped  round  a  point,  leaving  a  small  quantity  of 
charcoal,  whereas  sebacic  acid  sublimed  in  like  manner,  forma  larger  and 
more  delinite  crystals.  (Mayer.)  ^6p.  gr.  of  melted  sebacic  acid  = 
1*1317.  (Carlet.)  Bconttess  (Th6nard);  has  a  faint  empyreumatic 
odour  (Berzelius).     The  vapours,  both  of  sebacic  and  of  ipomxio  ncid, 

K'oduco  a  scratching  eenaiilion  when  inhaled.  (Redtenbacher,  Mayer.) 
00  a  faint,  rather  acid  taste  (Thenard),  pungent,  but  not  exactly  sour 
(Berzelius).  Reddens  litmus  strongly  (Thenard),  slightly  (RedlenbacLcr). 
Ipomceic  acid  is  scentless,  has  a  pungent,  sour  taste,  with  irritating  after- 
taste, a  slight  acid  reaction,  and  becomes  strongly  electrical  by  frietion. 
(Mayer.) 
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Bull.  1,  88;  Ilfp.  Chim.  pui-e,  2,  1!7.)  — C.  Vtlitn  alcoholic  Bebaeic  acid 
is  treated  with  hydrochloric  aad  ffug,  an  oil  is  produced  whioli  with 
ammonia  forms  Bebaraide  and  scbamic  acid,  and  is  tbereforo  probably  a 
mizturtt  of  sebacic  etber  and  othj^Uebacie  acid.     (Bowney,  see  page  502.) 

Comhintilioni.  Sobacic  acid  diasolves  sparitigly  in  cold  vmter.  It 
dissolveE  ubnndantly  in  boiling  water  (Thenarcl);  in  all  proputtioua 
(Berzeliua),  bo  tiiat  the  solution  solidifiea  ou  cooling.  Ipomieic  acid  is 
•ligbtly  soluble  in  cold,  Tory  easily  soluble  in  bat  water.     (Mayer.) 

Sebocio  acid  is  bihano.     Its  tcmi-acid  or  t/iboiic  {ntulrul)  salts  are 

C*°M'H"0'.  The  mono-aeid  or  manobasie  {acid)  will  arc.  eicejiting  the  aimnonia- 
nlt,  emily  deeotnpoaible.  (Cariel.)  It  decomposes  alkaline  Carbonates,  Torming 
with  them,  easily  solnble  salts,  whose  solutions  ])rcoipitnte  the  sails  of  the 
alkaline  earths  and  heavy  metallic  oxides  (not  ferrous  salts,  according  to 
Borzelius).  Acids  separate  sebacic  acid  from  them  and  cause  concen- 
tmted  solutions  to  solidify.  Aqueous  sebaoic  acid  does  not  precipitate 
baryta-,  strontia-,  or  lime-water.  It  precipitates  lead-,  silver-,  and 
mercuric-salts.  (Thenard.)  Sebacic  acid  obtained  from  marrow  doea  not  precipi- 
tale  lead-  or  BilTsr-sslte,  or  onl;  if  prepared  from  marrow  havirig  mcmbnuics  or  blooil- 
veisela  adheriag  to  it.  (Berzelius.)  Beiielius  likcniie  found  thai  gebale  of  potash  U 
divideil  by  absolute  (li'oliol  into  two  parts,  and  that  onljr  tlie  acid  of  the  i[iEolublc,  not 
UiaC  of  the  soluble  salt,  precipitates  lead  and  BiWer-Mlla.  Hcdtcnhncher,  however,  did 
not  sncceed  in  stparatiag  from  his  aehate  of  potaah  by  abaolute  alcohol,  a  ult  nhaso 
add  did  not  precipitate  metcuioua  and  sitter  ealtj. 

The  %pom/xaU»,  excepting  those  of  the  alkaJis,  are  sparingly  soluble  or 
insoluble  in  water.  Ipomnate  of  ammonia  forms  a  white  precipitate 
with  lead-salts,  flesh-coloured  with  ferric  chloride,  bluish-itreen  with 
cupric  salts,  and  white  with  silver-salts,  With  bichloride  of  platinum, 
it  forms  a  yellow  precipitate  which  dissolves  in  boiling  water,  separates 
again  on  cooling,  and  then  becomes  crystalline  after  long  standing.  —  Tba 
ipomfflates  become  electrical  by  friction.     (Mayer.) 

Stbnle  of  Ammonia.  —  n.  Bil/atic.  —  ludistinct  crystals,  which  are 
easily  soluble  in  water,  ami  in  drying,  give  otf  ammonia  and  turn  acid. 
(Bedtenbacher.)     Yielils  sobamio  acid  by  dry  distillation.     (Kraut.) 

b.  Mojiobatic.  —  The  easily  prepared  solution  of  sebacic  ncid  in 
excess  of  ammonia  gives  off  ammonia  when  evaporated,  and  leaves  the 
monobasic  salt,  sparingly  soluble  in  water.  Crystallises  from  boiling  water 
by  slow  cooling,  in  pointed  feathery  crystals;  by  rapid  cooling,  in  small 
grains.  Dissolves  with  difficulty  in  alcohol.  (Berzclius.)  —  Ipommic 
acid,  saturated  with  atjueous  ammonia,  continually  gives  off  ammonia  by 
spontaneous  ovaporntiun  or  on  the  water-bath,  and  yields  a  wbito 
cauliflowcr-liko  salt,   probably   C*'H"O^NH'0,   therefore   ipomaate  of 


Stbatt  of  Potash.  —  Jlibaeic.  —  Obtained  by  neutralising  the  acid  with 
carbonate  of  potash.  Small  granular  nodules.  (Redtenbacher.)  Does 
not  deliquesce  on  esposnro  to  the  air.  (Tb6naTd,  Iledtenbacber.)  Easily 
soluble  in  water,  sparingly  in  absolute  alcohol.     (Redtenbacher.) 
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20  C... 120 

2  AgO    232 

16  H 16 

6  0 48 


Redtenbacher.        Mayer. 

28*84 

29-19     ....     29*14 

55-76 

55-45     ....     54-89 

3-84 

3-97     ....      4-02 

11-56 

11-39     ....     11-95 

C-:«Ag2H'«0« 410     ....  10000     100-00     ....  10000 

CoDtains  54*9  p.  c.  oxide  of  silver.    (Dumas  &  Peligot.) 

Sebasic  acid  dissolves  readily  in  alcohol,  in  etber,  and  in  oils^  both 
fixed  and  volatile.  (Bcrzelius.)  —  Ipomodic  acid  dissolves  readily  in 
alcohol  and  in  ether.     (Mayer.) 


Sebate  of  Methyl. 

C«H»0«  =  2C»H»0,C»H"0«. 

Henry  Carlet.  (1853.)  Compt  rend,  37,  129;  i\r.  J,  Phattn.  24, 
176;  J.  pr.  Cliem.  60,  181;  Pharm,  Centr,  1853,  669;  Cli^m.  Gaz, 
1853,  324. 

MethyUehacic  ether,     Sehacyfformesier, 

Formation  and  Preparatuni.  Sebacic  acid  is  dissolved  in  oil  of 
vitriol,  wood-spirit  carefully  added,  the  liquid  being  agitated  and  cooled 
to  prevent  too  great  heating ;  and  the  resulting  ether  is  precipitated  by 
water,  washed  first  with  alkaline,  then  with  pure  water,  and  crystallised 
from  alcohol. 

Beautiful  needles,  which  melt  at  25*5°,  and  boil  without  decomposition 
at  285°.  In  the  solid  state,  it  dissolves  in  water  with  comparative 
difficulty,  in  the  fused  state  more  readily.     Has  a  very  faint  odour. 

By  ammonia  it  is  converted  into  scbamide  and  wood-spirit,  by 
hydrate  of  potash,  into  sebate  of  potash  and  wood-spirit. 


Sebate  of  Ethyl. 

C*H«»08  =  2C*H»0,C«'H"0«. 

llEDTENBACUER.     (1840.)     Ann,  Pharm.  35,  193. 

Sebacic  ether,  fettsaures  Aethyloxyd,  Fettnaphta^  Sebacylvines/cr, 

Pot^mation  and  Preparation,  Sebacic  acid  is  dissolved  in  a  small 
quantity  of  alcohol ;  hyilrochloric  acid  is  passed  into  the  solution  to 
saturation;  aud  the  chloride  of  ethyl  thereby  produced  is  volatilised  by 
gentle  hcatinf^.  The  residue  is  washed  with  water,  then  with  aqueous 
carbonate  of  soda,  dehydrated  by  chloride  of  calcium,  and  rectified. 
(Redtenbacher.)  —  Alcoholic  sebacic  acid,  treated  with  hydrochloric  acid 
gus,  yields  a  mixture  of  sebacic  ether  and  ethylsebacic  acid.  (Kowney, 
^nw. /"Aaaw.  82,  124.) 

Properties,     Colourless  oil,  lighter  than  water.     Solidifies  in  the 
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-smtu  iicmf  a  sib^  tmnTrgr  <f  Kcxzal  crrstadliable  aebin  : 


S'O'  -  aCHO"  «  C«H«0»  +   4  HO. 


Brrthelot. 

r^  :     _  1?5     .-     54-55     52-7 

:u  H        51'     ...       S-57     9*6 

:f  r    .   :2S     -     36-5?     37-7 


H  S?* hJ^    —  100-00     » 100-0 


FrcTD*  irr;.VT  m^i^r  l-j:1i^d,  —  0^:^f  f  J^ad  conTerts  it  i 


into  ecbific 
dcbacic  cucr 


Nitrocapric  Acid. 

r"NK^*  =  C»XH",0* 

>V:Kr      .. :  5o-/     .<  ^».  ^a  '"«•  104,  2S9. 

OiTt-rc:  Vv  ib**  rr>-?>5  d?:?cnl»ei  at  pa^e  217,  vol.  xiii,  but  mix^' 
^it)»  :;iir.Nv.y:yUc  acia,  from  wLich  il  caDnot  be  completely  Kepuatel 


SEBAMIC  ACID.  501 

When  the  solution  of  this  mixture  in  ammonia  is  fractionally  precipitated 
in  three  portions  by  nitrate  of  silver,  the  precipitate  first  produced  con- 
tains 28*89  to  29*3  p.  c.  silver,  the  second  portion  32*8  to  33*3  p.  c,  and 
the  last  37'4  p.  c,  corresponding  to  nitrocaprjlate  of  silver. 

NUroeaprate  qf  Silver,  Wirz. 

20  C 120    ....    370    33*57  to  35*97 

N    14     ....      4*3 

18  H     '"ZZZ'Z     18     Z      5*6    '......'.!      5-14  „    6*30 

Ag  108     ....     33*3     34*04  „  31*90 

8  O    64    ....     19*8     


C»AgXH»8CM 324    ....  1000 


ArMdogen-nuclttu  C*AdH". 

Capramide. 

C»NH"0«  =  C«>AdH»  0». 
RowNEY.    Ann,  Fhartn,  79,  236. 

Rutamide. 

Caprate  of  ethyl  dissolved  in  alcohol  is  precipitated  by  strong  aqueous 
ammonia,  till  the  ether  disappears  and  is  completely  converted  into 
crystals ;  and  the  crystals  are  collected, ^an  additional  quantity  being 
obtained  from  the  mother  liquor  by  evaporation  to  dryness,  solution  of 
the  residue  in  alcohol,  and  precipitation  by  water, — and  recrystallised 
from  warm  dilute  alcohol. 

Colourless  shining  scales,  acquiring  a  silvery  lustre  when  dry.  Melts 
below  100°. 


20  C  

N 

21  H 

....  120 
....     14 
....     21 

....    70*17    ... 

....         o*lo      ..., 

....             1m     mO             ...i 

....          Sf  O/        ...1 

Rowney. 
70*62 

Z.,    12*17 

2  O 

....     lo 

C»AdH»902  .... 

171 

....  10000     ... 

..... 

Insoluble  in  water  and  in  ammonia. 

Dissolves  readily  in  cold  alcohol^  and  is  precipitated  therefrom  in 
needles  by  water.  Easily  soluble  in  ether,  but  does  not  crystallise 
therefrom. 


Oxyamidogen-nucUui  C*AdH"0". 

Sebamic  Acid. 

C^'NH^O*  =  C'^^AdH^CO*. 

RoWNEY.     (1851.)    Chem,  Soc.  Qu.  J.  4:^  334;  Ann.  Pharm.  82,  123; 
«/.  pr,  Chem,  55,  325. 

Fetiamins&ure,  Sebamifisdure,  Stbacylamint&nrt, 


502  PRIMARY   NUCLEUS   C^^H"":    OXYAMIDOGEN-SUCLEUS   C*AdH"0».l 


Fonnalion.     1.    By  the   ttction  of  animonia  on  etLylsebaiuic 
(Rowuey.)  —  S.  By  tbe  dry  distillation  of  neutral  sebum&te  of  ammm 

(Kraut.) 


Preparation.     1.  The  oily  mixlnre  of  seHncic  etlier  and  e 
acid  obtaiaed  by  tbe  action  of  hydrochloric  acid  gas  on 
aolutioii  of  sebacio  acid,  is  digesteil  with  strong  aqneooa  a 
several  weeks  in  a  closed  vessel,  or  till  the  oil  is  oonvertetl  into  a.  grsnd 
latiMB,  tbe  sebamide  wbicb  ecporates  from  the  liquid  containing  aebu 
acid,  being  removed  by  filtration,  and  washed  to  free  it  from  innth 
liquor.     The  aevonil  portions  of  liquid  are  then  united  and  < 
over  the  water-hath ;  the  sebaniio  acid  is  precipitated  by  bydrocbloiii 
acid,  washed  with  cold  water,  and  dissolved  in  dilute  aqueous  amuonia, 
which  still  leaves  a  small  quantity  of  sebaiuide  undissolved  ;  tbe  eolalina 
filtered  therefrom  in  again  precipitated  by  bydroclilorio  acid;  and  lb« 
resulting  precipilB,te,  after  being  washed,  u  purified  by  recry stall ifolioB 
from   water.      ^Rowney.)  —  2,    Neutral   eohate  of  ammonia   yielda  by 
simple  dietillatiou,  first  a  GoIourleeB,  then  a.  yollowish  empyreumUio 
distillate,  which  is  to  bo  dissolved  in  ammonia,  filtered  from  a  small 
quantity  of  oil  which  separates,  and  precipitated  with   bydroclilorio  Mid. 
Tbe  precipitate  is  waslicd  with  cold  water,  and  recrystalliiicd  from  boiliuz 
water.     (Kraul.) 

Propei-tiei.     Rounded  grannies.     (Rowiiey.)     White,  crystolljnev  put— 
v e rule n I  mass.     (Kraut.)     Has  an  acid  reaction.     (Howney.) 


S9-ro S9'65 

6'97 670 

9'45  9-53 

Z.l-SS  24-12 


Dritd  Oftr  *il 

itfvitrioL 
...     &9-98 


CAdH"0' 201    ....  100-00 


DteompoiUiont.     1.    Gives   off  ammonia  when   boiled   witb  i 

(Ruwucy.)  —  2.  The  soda-salt  brought  in  contact  with  diloriik  o/UmofI, 


which  I 


'  bo  dissolved  ( 


yields  chloride  of  sodiu 

ether,  is  left  behind  when  tho  ether  evaporates,  gives  off  a 

fused  with  hydrate  of  potash,  is  iuEulublo  in  water  and  aturautiiii,  and 

when  washed  with  ammouia,  gives  up  tu  it  only  h  email  quauiity  f 

free  acid.     (Kraut.) 

Cimdiinalions.     Sparingly  sulublo  in  cold,  easily  in  warm  waUr. 

Easily  soluble  in  ammonia.  (Rowney.)  Boiled  with  ceirbottatt ,% 
lime,  it  gives  off  carbonic  acid,  and  forms  a  time-salt  slightly  solnl 
in  water.  (Kraut.)  The  solution  of  sebamio  acid  in  ammonia  does  ■ 
precipitate  the  alkaline  earths;  it  precipitates  acetate  <if  Irad,  utd  foH 
with  nilmte  of  ailver,  a  precipitate  soluble  in  aiumoula  and  in  nitric  a 
(Rowuey.) 

Sohuoiic  acid  is  easily  soluble  in  alcohU.    (Rutruey.) 


ANISOIC  ACID.  503 

Oxyamidogen-nucUui  C*^Ad'H"0'. 

Sebamide. 

RowifKY.     (1851.)    c7/«w.  Soc,  Qu,  J.  4,  334/  Ann.  Phaim.  82,  123; 

J,  pr,  Chem,  55y  325. 
H.  Carlet.     CampL  rmd.  37,  128;  N.  J.  Phm-m.  24,  176;  J.  pr.  Ohem. 

60,  181;  Pharm.  Centr,  1853,  669;  (?Am.  Gaz.  1853,  324. 

Fetttdureamid, 

Formation  and  Preparation,  1.  Sebamide  obtained  in  the  manner 
jast  described  (p.  502).  is  purified  by  two  recrystallisations  from  alcohol, 
(Rowney.)  —  2.  It  is  produced  by  the  action  of  ammonia  on  sebate  of 
methyl.     (Carlet.) 

Properties,  Hard  rounded  granules  composed  of  microscopic  needles. 
Neutral. 


20  C 

2N 

20  H 

4  O 


Rowney. 

mean. 

120 

60* 

59-94 

28 

•  ••■              X^                  •••« 

13-85 

20 

10* 

1001 

32 

16* 

16-20 

C^Adni^O^ 200     ....  100-     100-00 

Decompositions,  Water  gradually  converts  it  into  sebate  of  ammonia. 
(Carlet.)  It  is  not  attacked  by  potash-ley  in  the  cold,  but  gives  off 
ammonia  when  boiled  therewith.     (Rowney.) 

It  is  insoluble  in  cold,  moderately  soluble  in  boiling  loater.  Insoluble 
in  ammonia.  Dissolves  very  sparingly  in  cold  alcohol^  very  easily  in 
boiling  alcohol.     (Rowney.) 


Primary  Nucleus  C^H" :  Oxygen-nucleus  CJ^H^O*. 

Anisoic  Acid. 

C^H"0''  =  C«>H«0^0*. 

LiMPRiCHT  k  RiTTER.     (1856.)     Ann,  Pharm.  97,  364;  abstr.  J,  pr, 
Chem,  ^S,  160;  Cli>em.  Centr.  1856,  446. 

Formation  and  Preparation,  When  oil  of  star-anise  is  heated  with 
nitric  acid  of  sp.  gr.  1*2,  as  long  as  it  floats  on  the  surface  of  the  acid, 
and  the  product  is  shaken  up  with  a  warm  aqueous  solution  of  bisulphite 
of  soda,  anisoate  of  soda  crystallises  on  cooling.  This  salt  is  recrystal- 
lised  from  a  small  quantity  of  hot  water,  mixed  with  a  quantity  of  dilute 
sulphuric  acid  exactly  sufficient  to  decompose  it,  the  solution  evaporated 


::^     yirxtTT  yzcLzzi  c^se^:  Gnocv-xraxrs  c^»o». 


-Q  crni*£  m.  -fie  -n^-iaa.  uii  ijis  r«&ixt»  cx&asstel  with  abaolttte 
xaruiuu  -riigL'suiitai  Kiisnu:  ^sixi  itian  zx2»  s:^rt£>>a  &sd  ut  be  eonrerte^ 
3X01  &  imrrzL,  ir  ur^r-^s.  an-  c^iaBamL  whk  cirboiute  of  bftrjti  or 
sxrifiiEiza  i£  sl'^'^z.  Zj  &*f?xni:3«:£3f  lae  Gozjla-ailt  vitk  dilute  enU 
nmci:  t*"'r  IT  -lie  sl^nsr-iaJ:  wi=ix  xjrracLjfcae  se»L  m  solotioii  of  aQifck 
^ZtL  £   itiGkn^rL  -vxjl!^  3zaj  i«  ir^a^i  to  tae  oyKalliang  point  bj 


".TtTi'TTTP  \j  gg*fTr,"i.-ri'.'ig  i-*^«ijn=Sia  2x  sssiZI  libSek  tableta,  vhichmelt  it 
unxc  ll'i'  i^iiL  Ji'T^  L  Knii:r  ml 


-*-r:jRj'T*^r*7Li.  Hfa^^i  lit  7Jaif2*3t-f:^  :t  tarns  brown,  giTes  off 
iz.  JwrfTTT— tTTTP^'..  it£,:ii:r  l.^  txii  :c  &=ifTl:«s  meal,  and  bams  with  a 
iciric  loaxi*.  Ii  a:x:2j«c  m  LsdIJsc  whk:-xi  -iecompotsitioii,  nnd  brdrr 
mgr,r:u-.TiT  vnsisizs  ^i  TizLi  A  sL'iZzL&ie  cf  aaisic  nc:d    Tid.  ^mi.  PkarwL 


C^m.'^sftir^-tLi.     Ai-*:vjr  *c:i  uacwres  rfrr  e&£ilr  xo  trcUer, 

JL7j«#r-:  {T  >:iii. —  ?-r:.LrT=.nt  r.  5*S.  3t  lecrTstmllisatioo  from 
inc  •yii-".  r:  i«  :rii^*:3H*£  :t  ▼!::£  -rrrsciLiiie  aod=Ie:aL  DissolTes  petdilr 
ia.  -r-i^ftr      I>rrf*i  i:  I  >1 '.  n  r:'Z::a-z*  S-*  p.  c-  £'>i:ainy  and  is  therrlin 


liacpncbt  &  Rxcter, 

mfoa. 

. 

J?  r? 

Si. -4  4 

^  .  - 

;j-:4 

-  ..     22-.ii) 

»    « 

5*?o 

-      .        514 

.._ 

:i-*» 

...    3J-;j 

.  :>..'?   10000 


S'  ?*    f   ■;-'  .:^  ":- ".     •r'::A:r->i  is  i^«cve  described,  or  bj  deconip-Xa: 
Crjj-^il----  -.•-l!-:-.  viiol  i-  ibc  mcist  state  blacken  on  exposure: 


..^  •  ••■ 


r—  f  ::{•  :..'  :/z-.:^:'.  Liaipriohl  &  Rittcr. 

::  c                   i.v  .  :^ :?  34-1 

Ac           l.>  J  It*;  32-2 

:*  H                              1:  ...  4-9^  ...    .        40 

:  O                              S»5  ...  2^•16       ....     29" 


C-Axil*0- :^1  _  U>0-00  1000 

A::*?..  :,•  a:."i  J;>f;>c-5  Terr  realllv  in  alcohc'I  and  tth^r. 


DERIVATIVES  OF  SULPIIONAPIITITALIC  ACID.  505 

Addenda  to  compounds  containing  20  At.  Carbon. 
Product  of  the  decomposition  of  Amalic  Acid. 

C»N*H"0". 

RociiLBDBR  &  Schwartz.     Wien,  Akad,  Ber,  12,  190. 

Amalin  acid  (xi^  433)  dissolves  with  pale  yellow  colour  in  warm  concentrated 
bisulphite  of  ammonia^  the  solution  when  heated  becoming  darker  and  depositing 
needles,  which,  after  boiling  for  some  time,  cause  the  liquid  to  solidifj.  The  whole  is 
left  to  cool,  and  the  needles  are  collected,  washed,  and  pressed. 

White,  silky  needles,  free  from  sulphur. 

[  Rochleder  St  Schwartz. 
In  vacuo,  mean. 

20  C  120  ....     43-17  43-24 

4  N 56  ....     20-14  20-27 

14  H 14  ....       5-04  5-38 

no 88....     31-65  31-11 

C»N^H»^0"  278  ....  100-00  100-00 

The  compound  acquires  a  rose-colour  by  exposure  to  moist  air  (containing 
ammonia).  —  It  decomposes  when  heated,  giving  off  colourless  and  purple  smoke,  con- 
bitting  of  crystalline  spangles.  —  Left  for  some  time  in  contact  with  bichloride  qf 
platinum,  it  decomposes,  yielding  light  yellow  crystals  which  contain  58*77  p.  c. 
platinum,  and  are  probably  therefore  Reiset's  ammonio-platinous  chloride  (vi,  300  ; 
calculation  58*79  p.  c.  Pt.).     Perhaps  formed  in  this  manner : 

0»Nni"0"  +   HO  +   PtCP  =  NSH«PtCl   +   C^H^N^O"  +   HCl. 

(Rochleder  &  Schwartz.) 

The  compound  dissolves  very  readily  in  acidSf  but  not  in  other  liquids.  The 
hydrochloric  acid  solution  does  not  precipitate  bichloride  of  platinumi  even  after 
addition  of  ether-alcohol. 


%  Derivatives  of  Sulphonaphthalic  Acid. 

KiMBERLY.    Ann.  Fharm.  114,  129;  abstr.  Eep,  Chim,  pure,  2,  258. 
Sulphite  op  CnLORONAPnTHALiN.    C^H'C1,2S0'.  — NaphthyUuiphurouf 

Chloride^  Chloriir  der  naphiyhchwefligen  Saure,  —  Produced  by  tbe  action  of 
pontachloride  of  phospborus  on  sulpbonapbtbalate  of  soda  (p.  17) : 

C»H»,2S03  +  PCP  =  C»H7Cl,2SO*   +   PQW  +  NaCI. 

1  At.  of  tbe  soda-salt  dried  at  100°  is  intimately  mixed  in  a  sli^btly 
beated  capsule  witb  1  At.  pentacbloride  of  pbospburus  ;  and  tbe  solidified 
mass  is  triturated  and  wasbed  witb  water,  till  tbe  oxycbloride  of  pbos- 
phorous  is  completely  decomposed  and  tbe  cbloride  of  sodium  dissolved : 
tbe  residue  consists  of  sulpbite  of  cbloronapbtbalin.  It  is  purified  by 
drying  on  filtering  paper,  dissolving  in  etber  free  from  alcobol,  filtering, 
evaporating,  and  drying  at  100°. 


rC-o        ADDENDA  TO  COMPOUNDS  COXTAINIXG  20  AT.  CARBON. 

Wll:*.  :n:d;r»>.i5  solid  body,  which  melte  at  65=  and  solidifies  at« 
1-:  »*r  ie=:t*rra:  *re  in  rosnded  lamellar  masses.  Partiallj  rolatile  withott 
CTo:::r-:6iu:-.  b-:  iegiss  to  decompose,  even  at  I20\ 

i*}  C  ....    120-0  ....  52-95 

7  H ..„.       7-0  ..^  3-14 

^'-    -       - —     55-5  ....     15-67  15  62 

2  S        ...         32-0  ....     14-12  14-03 

t  O                   ..           320  ....  n-12 


C- H"C..:S<>      226-5  ....  lOo-OO 

iCxT  ":«  -aririic  «  J;:^- '  >^,  dcririnj  from  the  mixed  type  |  ^^. 

,  '^--  ?• -p: -=i  15  ceo:z:>>5ed  bv  tmter  and  by  the  aqaeonx  and  il( 
J.:^>:  i-..i:_:zi  <:  z.czul.  especfallT  with  the  aid  of  heat,  yielding  hji" 
cj^,r.c  ivT.:.  azi  *;i:rl:z4p£:iialic  acid  : 


ilco- 


c^H  ::  :s:-  -r  2H0  »  hq  +  c»H',2SO': 


'\  -■:  ^"-!5v:I»:e  -.'.-.i-.v.  :;  firai*  hvdruchloric  acid  and  salphonaphthake 
C*HC:  iS>>   -   C-RKr  »  HQ  -r   C»H\C*H*),2SO». 


Si'jiite  :f  cil:r:'irh:2ial:a  is  insolable  in  water, 


bat  dijsolres  is 
benzene;  likeviie 


X 

^ 

N1 


^  '''^        ~  —■  —  "•-     7  --  ;  A-::::i  ■::  abs*..iaie  alcohol  on  sulphite i 

;      r, -t.  :::£.  i     •  :  >-.     — .z  rrej^ir.rj  the  tther,   it   is   beat  low 

i  .\     i...-  1  :  :     :  .«v:   .;*  :1?  f.i>.l::e.  —  Tiie  excess  of  alcohol  is  expeW 

.>       .:     7    IT.   :i:    r:-^:;-.-  :^  Tr^ie^i  with    water.     The  h?di«cW«v 

:    -.-x.  ...V.   :       :     -  ■  .  — tf.  i.>   ^r..-  :^tf   i  c.Lol.  f,,rTn:nc  chlonJr  of  etbri  «a^ 

<.'  .:•.:--  .  ■-  .-.  r=.-c:.T  r:>?i^-w^i.  i^.  ^t  ordinary  tempea- 
,.->.  4  V  5<  .  :.  -  ^:  ;:  .  n;?  -.:*■.:: ii:y.  even  at  — S'  or'— iu'.  If 
r.^-j:  >  i.>  V-:  •  :iv:-  -;:  :  "-^r^:  i:  a.*  r.  jb  as  :.0-  during  the  prenantk« 
*    ■>  .  •  •:  .-u;  .  T     :  .Tir^til..^^.  i::-:r  a  irw  days,  in  aggtecated  lamioi . 

:i>  :vv'.  T-.r:  ?:r.r^  v  ..a:.!.  .:  i:e*  e::  crvsralliie  for  a  m-ti 

...      ... 

* .  "•  *   ^ « ■ 

i«  <.'  It*     .     tl-.**!   ..  60-r7 

•  i  :--  12  ^-09  5-19 

4-   -       ;..^  ■*  202; 


I.\ -Ci)  .   lOv  00 


:-.-    -?:..!:    z.  *.:>.  T.  rraativ^n  of  snlphurous  jcil 
V  '    •  ^        •     ,  ,    -      ■  ;■:■•  .^  vi:::  —  Mfiifi  with  iradr  to  ab-.ct  I.**" 
*      ■    ^        -        ^  :     -  1  .-  •   '.  rA:iy:i::r  a=  i  ^Jphnric  acid.wili::: 

«  ■. » ^,\4    .  ^.  ^. %-;*:.**    .*    "-  %^   ^^^-i.*  WLA.  ^^•^MvivapcthaLate  of  pot**-  — 


F 


With  pettfncJilori'le  of  phosphorus,  H  yields  sulphite  of  cliloronaphthalin, 
chloriile  of  ethyl,  and  oxyehloriJe  of  phospliorus. 

It  is  insoluble  in  teater,  lat  luises  ia  all  properliona  witk  alcohol  and 
ether. 

Naphihyltuiokakide,  C"H«NS'0*=C"H'AiI,2S0'.— Produced  by 

the  action  of  ammonia  on  enlpbito  of  cLloronaphtlialiD.  The  autphite 
triturated  in  a  ba«in  with  aqueous  ammonia,  becomes  heated  and  melts  to 
a  yellow  oil,  solidifying  in  a  light  yellow  amorpbous  mass,  which  may 
be  purified  by  wasbing  with  water,  eolutton  in  a^leubol,  and  crystallisation. 
—  It  forms  microscopic  crystals  aitparently  belonging  to  the  right 
prismatic  system,  greyish  yellow  when  dry,  ligbt  yellow  when  inoiat,  and 
becoming  reddish  by  exposure  to  the  air.  lu  boiling  water,  it  melts  to  a 
viscid  masH,  without  decompoaiug.  It  ia  soluble  in  hydrochloric  acid, 
ammonia,  gliioial  acetic  acid,  alcohol  and  other.  Potash  decomposes  it 
iuto  ammonia  aud  eulphnnapbtbulic  acid  : 


20  C  

,  120  .., 
9  ... 
.     U  ... 
.    32  ... 
,     32  ... 

„    67-96  ,.., 

i-ZB  .... 

.       6-77  .~ 

..     lS-45  

,.     15-46  .... 

Kimberly. 
„„     57-58 
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Arfftttto-nap/ulii/lthiannmiJe.  C"H"AgNS*0*=C"AdH'Ag,2S0'.  —A 
filij;btly  animoniaciil  alcoholic  solution  of  nupbtliytthionamide  is  not  pre- 
cipitated by  nitrate  of  silver,  but  aa  the  ammonia  evaporates  in  tUc  air, 
nmento-uaphthylthionamido  is  deposited  in  small  radiating  needles, 
which  alter  by  exposure  to  ligbt.  Tlicy  are  soluble  iu  ammonia,  alcohol, 
and  ether,  and  likewise,  without  apparent  alteration,  in  glacial  acetic  acid, 

—  Contains  34' 10  p.  c.  silver,  the  formula  reqmriug  34'3ll  p.  c. 

Bemoyl-napkhjianonambh,  C='H"NS'0'  =  C»AdH'(C"H'0'),2SO=. 

—  Obtained  by  melting  napbtbylthionamide  with  chloride  of  bcnuoyl. 
It  is  soluble  iu  alcohol  and  in  glacial  acetic  acid,  and  crystntliscs  from  its 
Bolntions  in  prisms  apparently  belonging  to  the  oblique  prismatic  system. 
Totasb  decomposes  it,  yielding  ammonia,  benKoate  of  potash  and  sulpLo- 
tiaphthylate  of  potash.  — Coatnins  436  p.  c.  nitrogen  aud  10'41  sulphar 
(calcuklion  =  4-50  p.  c,  N  and  1028  S), 

Argento-bemoyl^napIithiUhionamidt.  C»AdH'Ae(C"U'0»),2S0».  _— 
The  solution  of  the  preceding  compound  in  absolute  alcohol  rorme,  with 
ammonia  and  nitrate  of  silver,  as  the  ammonia  evaporates,  an  amorphous 
flocculent  precipitate,  sparingly  solable  in  alcohol  and  decomposed  by 
boiling.  By  precipitating  its  amnioniuoal  alcoholto  solution  witb  a  slight 
excess  of  aeetic  acid,  and  raising  the  temperature  for  a  few  eecuuds  to 
SO'^  or  40^  the  eomponud  may  be  obtained  iu  shining  microscopic  crystals. 

—  Contains  2494  p.  o.  silver  and  775  sulphur  (calculation  =  25S8  p.  c. 
Ag  and  7-C5  S).     (Kimberly.) 
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Orit1i»i.,rj pi  fip^rti^H  fij  Oilo/Tnrjtrniinp  (c  iiip.  p.  25*'i\  —  B^rlhflot  ha-  -.  ii"; 
'•^  OKi'J^tinn  of  v.inou-  Mi'>'t:.iirc4  in  ront;u't  with  nil  of"  tiirficntine  nhi.l.  1^  ' 
Mcd  tf#  thr  nir.     0  cu'iii;  n-iitiniftrcs  tif  uil   of  turpentine.    rrctifi»l  a  ic«  *■'••■ 
OUily,  win-   iitrroduo  d   inl'i  a   10  litn-  bottli',  tivcilu-r  wjth  50  i;r.imnif «  .  (  ' 
^00  cub.  ti-iit.  iif  a  ^ta'^l^illl  sulutin^i  *t(  iiulijj")  ■  ri'ipiirinir  l*«r  ilr.-  •"  -rj!;.-.!  " 
if  chluriue  ^'2o  cuIj.cl'uI.  uxyseii).    The  whole  wad  Ictt  to  it*,  jf  j!  j.* :.  ." 


At  tilt  and  of  Ihe  time,  [be  oil  of  tarpendne  «iu  found  to  be  compUtelj  reiiaiaBi), 

"  'ud  lost  all  ita  cbsrncteristic  propertits.     TJio  quantity  of  oijgen  abgorbed  bj  Ihs 

a  Bmounted  lo  12  times  ai  mucli  as  would  be  sufficieat  fur  the  t»aiplele  com- 

1   of  the  oil  of  lariKDiiae,  thnt  is  to  id;  ;   1  At.  oil  of  turjisnlinr,   C"W'', 

orptioa  of  4  7  At,  oijgeii  by  the  indigo,  —  Tlie  nite  of  absorption 

cons idc tab ly  during  tlie  experiiueDt. 

The  oxidation  of  pyragallale  of  poltuA  by  active  oil  of  turpentine  tsku  flnce 

~~ediately,  ittuning  iti  eitreme  limit  in  a  few  seconds.  —  Mtrcvry  ahiken  up  wilU 

«  oil  of  turpentine  is  quickly  killed;  at  the  same  time  ■  black  powder  ia  formed, 

h  appeara  Co  be  the  saboiide,  —  A  aolutioa  of  rant-ngar  left  for  aeven  month*  in 

[c  bottle,  togetlicr  icitli  a  small  quantity  of  alsked  lime,  the  vbole  being  covered 

■  layer  of  oil  of  turpentine,  yielded  a  considerable  quantity  of  oialie  acid. 

"^  OU  of  turpentine  acquires  the  otiditing  power  orbrti  merely  left  to  itself  in  a  resael 

'^Wciog  air  ;  lunihine  nccelcratea  the  action,  bat  it  not  ncsceiiary  to  it.    The  time 

dred  for  the  development  of  the  aiidisiog  power  ii  not  very  long  ;  for  ta\  of  turpen- 

10  cannot  be  absolutely  deprireJ  of  it,  anleas  very  carefully  eictuded  from  tbe  air.  — 

iBTe  oil  of  turpentine  mtaini  its  power  (or  several  yeara,  probably  till  it  is  completely 

"Iniaod.    The  oxidating  power  may  be  deatroyed  by  boiling  or  by  agitation  in  a  eloM 

■d   with  deoiidiiing  aabstances,  auch  as  indigo  or  pyrogallnle  of  potash. — The 

kyscn  absorbed  by  oil  of  turpentine  may  be  partly  displaced  by  a  stream  of  carbonio 

Tdl  bot  the  qnanlily  thus  displaced  docs  not   oiceed  the  -pj^  pt.  of  that  which  la 

■othable  by  indigo.    The  amount  of  thii  active  oiygen  is  also  mnch  greuter  than  that 

'  ^  ia  merely  aoloble  in  the  oil  of  turpentiue,  amounting  in  fact  to  half  the  volume 

M  oil  of  turpentine,  wbereai  the  portion  simply  dissolved  doea  not  etcred  oiie-(if(li 

M  volume  of  the  liquid.  —  From  these  plienomcna,  Bcrtlidot  condudra  that  ibe 

&*e  oxygen  of  oil  of  turpentine  ia  in  a  ilats  of  Eonibinalion,  similar  to  that  of  tha 


Volatile  Oil  of  Citrus  Lumia. 


S.  DB  LircA.     Compt.  rmd.  51,  258;  Efp.  Giim.  pitn.  2,  4C2. 

Obtained  by  expresaing  the  rind  of  the  fruit  of  Ci'rtu  Zitmia,  a  plant 
which  t-rowa  abundantly  in  Calabria  and  Sicily,  and  yielda  a  fruit  very 
ninch  like  tbo  lemun.  the  greater  part  of  the  oil  distils  between  180' 
and  19U°,  yielding  a.  limpid  colourless  liquid. 

The  portion  boiling  at  180^  is  isomorio  with  oil  of  turpentine,  and 
has  a  dcnaity  of  0853  at  18°.  It  possoasea  a  deitro- rotatory  power 
=  34"  for  the  sensitive  tint.  It  is  slightly  soluble  in  alcohol,  very  easily 
eolnblo  in  etlier  and  in  sulphide  ot  carbon.  It  is  resinisod  by  nitrio  add. 
—  Mixed  with  alcohol  and  nilrie  aeitl,  it  produces  after  a  while,  a  crystal- 
lised hydrate.  With  hyth-ochlork  acid,  it  yields  both  a  li.jnid  and  a 
cryslailine  compound.  The  orystallieed  compound,  which  has  a  peculiar 
odour  and  molls  at  a  low  tem]ierature,  is  a  M/iydrodilorale  C"H",2HC1. 
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Ainber-coniphor.    C^H'^O'. 

BEninELOT  it  BuiCNET.     Contpf.  rrnd.  50,  COO;  Jlep.  Chim.  j 

Obtained  by  distilling  powdered  amber  witb  n  fonrtli  or  iU  weigldJI 
potash  snd  a  large  qaaiitjty  o£  water ;  it  tbea  pa^ea  over  with  % 
vapour  of  water,  a  kilngrainine  of  anibcr  yielding  3  gmiumea  of  ( 
cnniptior.  —  It  resembles  common  camphor  iu  its  pliyj^ical  properffi 
excepting  in  havinij  a  more  penetrating  and  perBistent  odour,  llj 
isomeric  witb  bomeol  (p.  332),  but  is  distingaistioti  tberefroni  by  if 
smaller  dextro-rotatory  power  which  is  only  4*5'',  whereaa  tUat  i 
natural  borneol  is  SSi",  axA  that  of  artificial  borneol,  prepared  f 
common  campbor  by  tbe  action  of  alcobolic  potash  is  44*9°. 

It  nuiles  with  hifdrockUiric  add  (with  elimination  of  water),  fon 
the  compound,  C"H"C1 ;  similarly  with  Hearic  and.     The  latter  com 
distilled  with  an  alkaline  hydrate,  reproduces  tba  amber-cumphoi 
its  original  rotatory  power  and  other  physical  properties,     Tbe  eam|4 
probably  exists  in  tho  amber  in  the  form  of  a  compound  ether. 


Oil  of  Cajeput. 

Max.  Scitmidl.     Tiwianctions  of  Ae  Ho'jal  S-Kieiy  of  Edinburgh,  1 
360;  abstr.  Proetedingt  of  0ie  same,  4,  326  (Session'  1859-80). 

Tbia  oil  consists  mainly  of  tbe  bihydrate  of  a  hydrocarbon  (caSpnl 
isomeric  with  oil  of  turpentine.  It  has  a  green  colour,  even  wfien  ^ 
fied  by  distillation  from  the  copper-salts,  which  it  gonoratly  fontailUQ 
page  33.5).  Its  specific  gravity  is  0  9-iC  at  10".  On  submitting  ir 
fractional  distillation,  bihydrate  of  oajputoQC,  which  constitutM  r* 
two-thirda  of  the  crude  oil,  passes  over  between  ITS"  ami  178°;  s 
fractions,  perhaps  products  of  decomposition,  are  ehtaineil  fmm  179*1 
240°  and  from  240°  to  250°,  and  at  250°  only  a  small  residue  is  Xth,  Mll> 
slating  of  carbnnaccoua  and  resinona  matter  miiEcd  with  metallic  copper. 
On  treating  this  reaidus  with  ether,  a  green  solution  i«  obtained,  wlurb, 
when  evaporated,  leaves  a  green  resin,  soluhle  in  tbe  portion  which  b 
between  175''  and  178°,  and  capable  of  restoring  its  originaj  colour. 

Cajpptene.     C"H".  —  Obtained,  together  with  two  isomerie  hyj 
carbons,  {itocjpvieTtt   and  paracqjpvlejit)   by  cobobating  bUijdisM'fl 
cajpntono  with  anhydrous  pboapboric  acid  for  half  an  hoar,  and  l' 
diatilling  oS  the  liqui<l,  wbereupou  cajputeoe  pa«os  over  at  160"' — 14| 
isocajputene  at  176' — 17S°,  and  paracajpulene  at  310° — aiff'. 

C'ajputone  is  perfectly  culourloas,  and  hna  a  very  pleauant  C 
resembling  that  ut'  hyucitiths.  Sp,  gr.=0'850  at  1£°.  VapOUf-deii 
4-717. 

Sobmidl. 
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Vapour  of  cajpatcne 2  „ 9-<2B8 

I  t-7lH 

Cajputeiie  is  permanont  in  tlie  air.  —  It  is  not  afiecteil  by  iodine  at 
ordinary  temperatures?,  but  at  a  higher  teniperatnre,  hyiirogen  is  evolved 
and  a  black  liquid  ia  formed,  —  ^romiTie  acts  quickly  on  it,  producing  a 
dark  Tiscid  oil.  —  VVith  ffOKota  hydrwMvrie  acid,  it  forms  a  beautiful 
violet  liquid,  but  no  crystuUine  compound,  even  at — 10^  —  A  mistare 
*r  ordinary  niti-ic  and  nitpkuric  acids  act  upon  it  with  violenoo,  forming 
a  yellow  brittle  resin. 

Cajjiuteue  is  insoluble  in  x/fo/io?,  but  dissolves  in  r/^er  and  in  oi7  o/ 
turpeiitinf. 

Iforaj/mlejie  CH".  —  Obtained;  (I.)  as  above. —  (2,)  By  distilling 
the  bihydrat*  of  cajputone  with  oil  of  vitriol. 

Oil  boiling  between  ITfi'  and  178".  Has  an  odour  less  agreeable 
than  that  of  cajputenc,  and  becoming  more  pungent  and  aromatic  by 
exposure  to  the  air,  the  oil  at  the  same  time  acquiring  a  yellow  colour, 
Sp.  gr.  =  0-857  at  16°.     Vapour-density  of  (1)  =  4i*2;  of  (2)  =4'52. 


Prrpartd  by  (1)  Prepared  bf  (2) 
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Iodine,  hrominf,  ^aifoui  hydrofhlorle  acid,  and  a  mixture  of  nilric  and 
ndphurie  acid*,  act  upon  isocnjpeteoe  in  tbc  same  manner  as  on  cajpu- 
tene.  With  oil  c/vitfiil,  and  with  dilute  tulphurle  hyiiroehlortc  or  nitrit: 
aeidi  (neither  of  which  acts  upon  cajputenc),  it  forma  dark  vi«cid 
liquids, 

iBocnjputeno  is  insoluble  in  ti-alrr  and  in  alciJtol,  but  mixes  in  all 
proportions  with  flher  and  with  oil  of  turpentine. 

Paracajpulme  C'H".  —  Obtained  as  above  montioned  by  distilling 
liihydruta  of  cujputene  with  anhydrous  phosphoric  aoid ;  passes  over 
b«tweeu  310°  and  3i6'.  It  is  very  viscons,  has  a  lemon -yellow  colour, 
and  in  certain  directions  exhibits  deep-blue  fluorescence.  Vapour- 
density  7-36. 

Schmfdl.  Vo\.  Dentitf. 
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The  diflemice  bstMCcn  the  eiperimentnl  anil  cnlcolftcd  Taponr-drn*ili(t  is  prnbali 
doe  to  deeampQsition,  Ulting  plue  U  tbe  Ugh  temperature  required  tor  Ibc  deteriuii 

Paracftjpntene  oxidises  rapidly  in  contact  with  tlo  air,  accpiiriug 
red  colour  and  resinous  consistence.  — A  mixture  of  nitric  and  luliAvi 
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acids  does  not  act  so  violently  on  it  aa  on  cajputeno  and  isocajpatene. 4| 
Witii  hi/drochlm-ie  acid  ga»,  it  forms  a  dark  liacid  liquid  whicli  does  W 
yield  crystals,  even  bI  — 10". 

Insoluble  in  leattr,  alco/iol  and  oil  of  turpentine;  soluble  in  elAer. 

Hydrates  op  Cajputene. — a.  i/oMo-Ziytirrtfe,  C"H",HO,— OblainM 
by  tbo  action  of  oil  of  vitriol  on  oil  of  cajeput.  When  the  crude  ni!  is 
raised  to  tbo  boiling  point  in  a  deep  open  ressel,  and  oil  of  yjtriol  con- 
tinuously dropped  into  it,  violent  cbullitiou  takes  place,  accorapaniuil, 
after  a  while,  by  a  pecniiar  crackling  sound.  As  soon  as  this  is  obserrod, 
the  fiaine  must  be  lowered  and  the  acid  very  cautiously  added  till  tlio 
liquid  guddeuly  assumes  a  dark  colour,  extending  in  an  instant  from  Ui« 
surface  throughout  the  whole  depth.  —  The  vessel  must  then  bo  ii 
diately  removed  from  the  fire,  otljerwise  farther  decomposition 
place,  utteuded  with  evolnlion  of  sulphurous  acid.  The  upper  oily  li<H 
is  separated  from  the  acid  on  which  it  floats,  well  washed,  atid  dist!ll|| 
and  the  portion  which  passes  over  from  tha  170°  to  17  J°  is  coUocted  ■! 
rectified. 

Oily  liquid,  having  a  vapour-density  of  5'19  to  5'27. 


Schmidl. 
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if>2tt 


The  vaponr.denslt]'  ia  anomiloni,  inumuoh   u  ths  meleeole    CU"0, 
ocGiipiea  two  Tolnmu  of  vapour.  conCuos  but  1  At.  oiygen.     Probably  tha  tnu  fon 
of  the  body  JB  C*H"ff'  =  C«'H"  +  II^O^,  this  molecule  tplltting  up  it  faigh  tnptj 
lores  into  C^H"  *nd  U'C,  each  nf  vthich  occujiies  two  volunes  of  vapour,  tuid  or~ 
qnentl;  the  two  together  occupj  4  voluroei  (aompnra  xiii,  487.) 

6.  Bihjdrate.     C«'H''0'  =  C'"H'«.2H0.     This  is  the  chief  Moitili 
of  oil  of  ciijopnt  {p.  510),  and  passes  over  in  the  fractional  distillkl 
between  175^  and  178".    .^ftor  rectification,  it  is  a  colourloss  oil  « 
boils  constantly  at   175°,  bos  a  Epecifia  gravity  of  0*903  at  17* 
vapour-density  =  5 '43. 
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Dfcompotiliotn.  1.  Exposed  to  the  aii-  for  a  considerable  time  in  lb«i 
luoist  stale,  it  changes  to  a  reddish  liquid  which  ultimately  exhibiU  ■ 
rather  strong  acid  reaction  with  litmus.  —  2.  /oi/tnc  dissolves  in  Uie  (^ 
and  under  certaiu  circum stances  fonns  crvstaltine  compounds  (p,  SI5).ji 
3.  Bromint  acts  quickly  npou  it,  and  forma  crystolliuo  cotnpnnr 
under  similar  circumstances  (|>.  SI4). — 4.  Chlorine  ija*  ytiSs^A  ynXa  A 
oil  raises  the  tomjieroture,  but  does  not  appear  to  act  n|)uii  it  furlher  ;  H 
natemt  chlorine  (evolved  by  pasi^ing  hydrochloric  acid  gas  luto  the  fl 
mixed  with  dilute  nitric  acid)  converts  it  into  bicliloride  of  CHJpuUf 
C"Ji"C]'.  —  5.  Anhydmm  ji/wjpAoric  acid  heated  with  tti«  bihji'  " 
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^^■■B  away  the  wtolo  of  i(a  water,  converting  it  into  cajputene,  isocaj- 
^^Bteie  nna  paracajputene  (p.  511).  —  6,  Chloride  fif  tine  likewise  Jeby- 
^^Hes  it,  but  leGH  completely.  —  7-  Oil  of  vitriol  acta  but  very  slowly 
^|Ktbs  oil  fit  low  tomperatorcs ;  but  if  the  temperature  be  allowett  to 
■JSM,  aulpLuroDS  acid  is  given  oSf,  and  the  oil  blackens  and  nltimately 
Buffers  complete  decmn position.  If  the  action  be  cliecked  at  a  certain 
point,  a  Gulpbo-ucid  is  funned,  which  yields  a  soluble  baryta-salt.  Oil  of 
ritriut  dropped  into  the  oil  at  the  boiling  heat,  in  the  manner  described 
Kt  page  512,  takes  away  half  the  water,  forming  monobydrate  of  cajpu- 
tene. — Dilittir  svlphurie  acid  on  the  contrary  causes  the  bihydrato  to 
tAke  up  4  At,  more  water,  couvertinj;*  it  iuto  C"H"+6I10.  —  Fuming 
oil  (>f  vitriol  converts  the  bihydrato  into  a  thick  brown  liquid,  which  boils 
alore  360'. — 8.  Fuming  nUric  acid  rapidly  oxidises  the  oil,  oren  at 
ordinary  temperatures,  fomiing  a  large  quantity  of  oxalic  acid.  Ordi- 
nary nitric  acid  produces  the  same  effect  at  the  boiling  heat,  but  at 
ordinary  temperatures,  it  acts  very  slowly,  converting  the  oil  into  a  red 
liquid.  —  9.  DistiUed  over  prrmanganale  op  bicArontaU  of  pataak  in 
presence  of  snlphuric  acid,  it  forme  a  thick  resinous  liquid,  —  lU.  It  does 
Botappear  to  be  altered  by  digestion  with  pfj'Msrfeo^/eai/.  — 11.  In  contact 
With  aqueous  potash,  or  when  dropped  into  meltiof;  potash.  It  forma  a 
Bolublc  salt,  the  acid  of  which  is  precipitated  as  a  resm  by  hydrochloric 
or  sulphuric  acid.  —  12.  Heated  with  ttidium,  it  forms  a  crystalline  mass, 
solnble  in  water  and  alcohol,  and  consisting  of  soda  and  an  or^nic  sub- 
stance, which  is  separated  by  strong  acids  in  the  form  of  a  fragrant  resin. 
■^13.  When  the  vapour  of  the  bihydrate  is  passed  over  red-hot  soda- 
time,  a  yellow  oil  distils  over,  having  a  peculiar  odour  quite  different 
from  that  of  the  bihydrate,  and  at  the  same  time  the  soda-lime  becomes 
Uackened  by  deposited  charcoal,  and  when  treated  with  acids,  gives  off  a 
large  quantity  of  carbonic  acid.  Tbe  yellow  oil  lims  farmeil  jieUed  by  distitlk- 
tion  K  fraction  boiling  betneen  180°  sud  18!>°,  vliich  gnve  in  two  Biin)fs«.  76*76  and 
80-03  p.  c.  C.  t2'2ll  and  12-U7  H,  pgrecjng  nearly  with  tUo  formula  C^'H'^'O^  which 
nquircs  79-5y  p-  c  C,  12-41  »,  and  7'97  O. 

Otmbinaiioai.  Bihydiate  of  cajputeno  dissolves  in  all  proportions  in 
alcohol,  ethfi;  and  oil  of  turpentine, 

c,  Ilej-Jiydrate,  CH^O'  =  C»H",CHO.  —  Produced  by  the  action  of 
dilute  sulphuric  acid  ou  the  bihyJrute,  or  on  crude  oil  of  cajeput.  —  Two 
pts.  of  dilute  sulphuric  acid  are  added  to  1  pt.  of  the  crade  oil ;  and  the 
mixture  is  well  shaken  for  several  days  till  the  watery  layer  acquires  a 

Jellowish  colour,  and  then  left  to  itself  for  about  ten  days,  whereupon  it 
eposits  crystalline  tufts  of  the  hesbydrate,  adhering  to  the  aides  of 
the  vessel. 

The  crystals  melt  at  120°,  and  solidify  again  at  PS".  On  submitting 
them  to  dry  distillation,  au  oily  liquid  jiasses  over  and  condenses  again 
in  the  colder  parts  of  the  apparatus,  appareully  as  the  unaltered  hcx- 
bydrale.  Tha  crystals  dissolve  sparingly  in  cold,  easily  in  boiling 
fcohol : 

S[:limidl. 


hyi 


20  C 120  ,...     BJ'IS  63-20 

22  H  22,...     11-57  1186 

CO 48  ....     2a'2S  2-1-B4 


tC=H=lJ«    190  ....  lOO'OO  100-00 
TOt,    XIV. 
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Crrfiili  LiTizf  ibe  same  rcsapo^itioo  were  dcponted  from  a  teoondary  fractknof 
end's  ij-.  Tit--;:'..  "«Lica  ciftilleJ  at  2U»'  —  230*.  and  w«s  left  for  a  very  loii{  tiM 
c::*:  &=. :  ^i;  -«<f  i  :?  :be  a:r.  Tne  crcde  oil  mixed  with  nitric  acid  and  a1c3b:>l  c)kU|Ci, 
is  f-J  c:;^j<  ■::'  s^'^a  cr  f:zh:  rnor/.i  «.  intD  a  black  hearj  liquid  in  which  cryitiliHt 
mfcesiec.  r-rbur*  cor.«is:ina:  of  tee  hn..ydrate.  The  tame  compoand  appcan  Kkt- 
w-je  :■>  '.*  iircLtl  la  beaul  :'ul  l<ng  prisma,  when  the  cnrstalline  mass  prodooed  kf 
pA««:s^  nrirociicii:  acii   gas   into  rectified  oil  of  cajeput    is    thrown  into  wtlcr  v 


Chloride  op  CAJpnryE.  C*H"C1*.  —  Produced  bj  the  aetioi  of 
Baseect  chlorine  on  tLe  bihvdrate.  When  the  portion  of  cajemt-iil, 
dUiillin;;  t^etween  173'  and  ITS',  is  mixed  with  very  dilute  nitne mU, 
and  hT>lroc:.l  cic  acii  cas  is  pai^sed  into  the  liquid,  a  violent  actios  tik« 
place  in  a  ;r«r  m'lEuter.  velluw  and  red  fumes  of  chlorine  and  oitioi! 
gas  Wir?  ev<il«-e<l.  and  if  the  passage  of  the  gas  be  continued,  chloridtof 
cajpctene  c'.timaielv  sinks  to  the  bottom,  as  a  limpid  brown  oil,  wM 
mav  be  freed  from  adhering  nitric  and  nitrous  acid  bj  distillation  over 
strong  potash-Iej.  It  has  a  fragrant  odour,  and  may  be  kept  for  uj 
len^h  of  time  without  alteration,  but  is  decomposed  by  diatillatiM. 
Boiled  with  nitrate  of  silver,  it  detonates  in  a  peculiar  manner  and  fcou 
chloride  of  silver. 

[  SchmidL 


20  C  120  ...     57-97  57'45 

16  H 16  ....       7-73  809 

2Ci     71....     34-30  -     34-39 

C»H'*Cl-  207  ....  100-00  99-93 

CrrstaU  were  once  obtained  by  keeping  the  oil  at  a  low  temperature,  bot  Mt  ii 

snScic:^:  quani-.ty  f?r  analysis. 

MoNonYPROCHLORATE  OP  Cajputexe.  C**H*',HC1.  —  Obtained  It 
distiliiu^  the  bihvJrochlorate,  and  collecting  apart  the  fraction  whiil 
boils  at  l»^j'  : 

Schmidl. 

20  C   1200  ....     69-76  69-70 

17  H  170  ....       9-83  1000 

CI  35-5  ....     20-36  20o3 


C-^'H»"CI 172-5  ....  100-00  100-23 

A  pn.>iuct  haTine  the  5ime  composition  is  obtained  by  treating  the  bihTdrocUcnr* 
for  scTcr.il  days  with  acuiK)us  or  alcoholic  potash ;  but  its  odour  is  differeot  fron  '^ 
of  the  protiuct  obtained  by  simple  diitUlation  of  the  hydrochlurate,  and  rvtcDb!<sl' 
of  pcUr^oiiic  c:her. 

BlIlYPROC  HLORATE  OF  Cajputene.  C^H",2HC1.  —  ObtaiD«d  Ij 
}\issing  hydrochloric  acid  gas  through  rectified  cajeput-oil,  mixed  with  i 
third  of  its  volume  of  alcohol  or  strong  aqueous  hydrochloric  v-^ 
Crv<tallisos  from  alcohol  in  l»eautiful  radiating  tufts.  Melts  at  55'.  «• 
soliililios  ai::iin  at  'M^.  It  has  no  taste  or  smell.  —  By  drv  distillai: ' 
it  ::ivos  (»ir  hydrochloric  inis  at  Ci)  ,  and  .«;plits  into  several  'fracti"n?.  ■" 
o(  which  is  the  moni>hydro('hloratc.  —  It  is  nlso  deprived  of  hill  ■' 
ohloiino  hy  hoatiiii:  with  aqueous  or  alcoholic  potash.  It  diac<^i' 
sparingly  in  cold,  easily  in  boiling  alcohol  or  ether. 


HVDHIODATE   OF  CAJPfTENE. 


,.    b7n  

8-61  

..     33-S9  

a  CI 

....    71  .. 

...    3149 

CHi-cr'  ... 

201  .. 

..  100-00  

...  101-00 

When  hjilrochloric  acid  gas  ii  pnesed  through  rrctiGed  oil  of  (sjeput,  ktpt  at  a 
irtemperatara,  a  Tiol«t  liquid  is  rormed  which  Id  10  or  15  minutes  iDllditles  in  > 
Malline  mas*.  Thii  crrilaUinc  compound  is  extirmely  ddiqaeacent,  liquefjinit  npidly 
1  when  preiard  between  blotting  paper  cooled  to  — 25°  :  the  reiulling  liqnid  rapidlj 
«  ofrriiniea  of  bjclrocbloric  add.  and  is  completely  decoapoied  by  distillation.  If 
eryatalliue  roaas,  immediaTely  after  its  formntion,  ht  tiirowii  iiilo  water  or  oleohol, 
hntiful  long  priams  are  formeil,  afttr  a  few  dip,  anparentlj  contistia;  of  he ibydrato 

-    -    Mp-ai3). 

Bruuipe  of  Cajpbtenb.     CH^'Br*. — Obtained  liy  tUe  nctiou  of 

on   oil  of  cajepat.     When  dry  bromiue  ia  dropped  inlo  tlie 

tified  oil,  a  very  briak  action  tskea  place,  and  the  sides  of  the  vessel 

K>nie  covered  with  yellun'  needles,  which  however  eoun  disappear;  but 

l-ihe  additioD  gf  the  bromide  bo  continued  till  the  reaction  aliuuat  r«3Gee, 

Itdu-k,  thick,  viscous  oil  is  formed,  which,  after  several  weeks,  deposits 

raouUr  eubstanco.     By  boiling  the  mixture  with  alcohol,  the  granular 

glance  is  oxtractcd;  a  heavy  oil  is  left  bebinii ;  and  tlia  alcohoHo 

in  cooling,  deposits  bromide  of  cajpntono  aa  a  soft  crystalline 

bstjince,  having  a  fatty  lustro  and  much  reseiiiblLiig  cboleslcrin. 

Bromide  of  cojputeno  melts  at  GO'',  and  solidifies  a^ain  at  32°.     By 

t  distillation,  it  yields  a  liquid  which  crystallises  again  ia  the  cooler 

ts  of  the  retort.     It  is  not  altered  by  boiliug  with  aqueous  potash. 

I  dissolves  in  ether  and  in  boiling  alcohol, 


20  C   

16  H  

120  .. 

..     2G-31  

3-52  

.     70-17  

Setmidl. 

„.     2C-32  ,.,.     20-97 

4  Br 

320  ... 

70'0.1 

C"H"Br*   ... 

«5fl  .„ 

.  lOO'OD 

BeetiGed  oil  of  cajepat  shaken  up  vitli  bromine -water  forms  a  red  reain,  froin 

Vh  a  solid  lubstance  Kparatei  in  smalt  white  prisma  extremely  deliqaeacent  and 

idly  detompoting. 

Another  cryslallised  bromiae-campound  (probably  a  hydrobromaW  analogoua  to 

JB  hydrimhite),  is  formed  in  the  ianie  manner  aa  that  compound  (vid.  in/,),  dissolved 

■  bisulphide  if  carbon. 

HvDRioDATE  OF  Caji'UTENE.  —  tt.  Ankydfoui,  C"H",HI.  —  Obtained 
y-oddin}!;  a  aoiution  of  phosphorus  In  bisulphide  of  carbon  to  a,  solutiim  of 
^ineauiloilof  cajeput  in  tbesanie  liquid.  Brisk  action  then  takes  place, 
t  vessel  becoming  very  hot ;  red  oxide  of  phospborua  is  precipitated  ; 
d  the  oily  liquid  becomes  reddish,  giving  oA'  vapours  girobably  containing 
osphatetted  hydrogen,  and  if  left  to  itself  for  10  or  VJ  days,  deposits 
^Btals  of  the  byilriudate.  The  reaction  probably  takes  place  as  tepre- 
Uled  by  the  equation  : 


,3C»>II"'   +  3PI   +  6iIO  -  3(^ll'n  +  PH'  +   PO   ■ 


The  crystals  of  the  hydriodate  are  deposited  i 
^hives,  and  possess  a  black  metallic  lustre.  'I 
nhol  and  in  ether,  and  are  very  stable,  not  being  altered,  even  by  boiling 


like  those 
fjov  are  soluble 
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Schmidl. 

20  C   120  ....     45-45  45-29  ....     45*36 

17  H  17  ....      6-43  6-31  ....       6-35 

I     127  ....     4812  48-85 

C^Wn  264  ....  100-00 

b.  Hydrated,  C^H^^IO  =  C»H",HI  +  HO.  —  When  iodine  is  ailded 
in  small  quantities  to  cajeput-oil,  crude  or  rectified,  at  ordinary  tempera- 
tures no  visible  action  takes  place  (if  external  heat  be  applied,  the  action  n^oes  too 
far  and  nothing  bat  a  ▼iscous  mass  is  prodaced  which  does  not  crystallise)  ;  but  on 

stirring  rather  constantly,  the  action  is  assisted,  partly  by  the  heat 
resulting  from  the  friction  of  the  glass  rod,  partly  by  the  mechanical 
distribution  of  the  iodine,  and  the  temperature  of  the  liquid  soon  rii>ed 
from  10^  to  40°.  The  addition  of  iodine  must  then  be  discontinued,  an<l 
the  vessel  immersed  in  cold  water.  A  black  crystalline  compound  then 
separates  after  a  short  time  ;  and  on  separating  this  substance  from  the 
oily  liquid  by  filtration,  pressing  it  between  blotting  paper,  and  when  it 
is  nearly  dry,  dissolving  it  in  alcohol  or  ether,  a  solution  is  obtained,  from 
which  the  hydrated  h ydriodate  crystallises  in  prisms  having  a  fine  yellow- 
green  colour  and  metallic  lustre.  They  are  very  deliquescent,  and  melt  at 
80"  into  a  liquid  which  does  not  recrystallise  in  the  cold.  Potash-ley  liquefies 
the  compound,  abstracting  part  of  the  iodine^  and  with  the  aid  of  heat 
abstracts  the  whole. 


20  C  

18  H 

120  ....    43-95  

18  ....      6*50    . ., 

mean, 

....     43-11 
6-90 

I    

O  

127  ....     46-52  .... 

8  ....       2-04  

....     46-51 
....       3-48 

C=0Hwio   

273  ....     5901  .... 

....  100-00 

Regarded  by  Schmidl  as  hydriodate  of  monohydrate  qfcajputetie  «  C^H*'0,UI. 

It  is  insoluble  in  loater,  and  is  not  decomposed  thereby  ;  very  soluble 
in  alcohol  and  ether. 
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Primaty  Nucleus  C^H}^ :  Oxygenrnudeus  C**H*0*. 

Graphitic  AcicL 
C«H*0*<>  =  C«HH)«,0*. 

B.  C.  Brodie.    Ann.  Pharm.  114,  6. 

Formaiwn.  By  the  repeated  action  of  chlorate  of  potash  and  nitrio 
acid  on  graphite. 

Preparation,  Graphite  carefully  purified  hy  boiling  with  acids  and 
fusion  with  hydrate  of  potash  in  a  silver  crucible,  is  intimately  mixed 
with  3  At.  chlorate  of  potash ;  the  strongest  nitrio  acid  is  added  in 
sufficient  quantity  to  render  the  mixture  fluid  ;  and  the  whole  is  either 
exposed  to  sunshine  or  heated  on  the  water-bath  to  60^  for  three  or  four 
days.  If  at  the  end  of  this  time,  no  more  yellow  vapours  are  evolved,  the 
mixture  is  to  be  shaken  out  into  a  large  quantity  of  water,  the  undissolved 
portion  completely  washed  by  decantation,  then  dried  on  the  water-bath, 
and  again  brought  in  contact  with  the  same  quantities  of  nitric  acid  and 
chlorate  of  potash,  and  the  same  treatment  is  to  be  repeated  four  times  or  as 
often  as  any  further  alteration  of  the  substance  appears  to  be  produced. 
—  Graphite  cannot  be  completely  converted  into  graphitic  acid  by  one  warming  with 
chlorate  of  potash  and  nitric  acid,  even  for  a  long  time.  —  Graphitic  acid  obtained  as 
above  contains  about  4  p.  c.  ash,  probably  derived  from  the  glass  vessels. 

ProperlUs,     Perfectly  transparent,  thin  crystals,  belonging  either  to 
right  or  the  oblique  prismatic  system. 

Brodie. 
At  100^  or  in  vacuo,  a*  b. 

22  C  132  ....    6111  60-74  ....     6104 

4  H  4  ....       1-85  1-85  ....       1'83 

10  O  80  ....     3701  37-41  ....     37-11 


C«H*0*<»    216  ....  10000  10000  ....  100*00 

a,  mean  of  eight  analyses ;  6,  mean  of  the  same  analyses  after  deducting  J  P<  c.  ash. 
The  formula  should  perhaps  be  doubled,  inastpuch  as  Brodie,  from  the  analysis  of  the 
baryta-salt,  is  inclined  to  regard  the  acid  as  bibasic. 

Decompositions.  1.  The  acM  decomposes  when  heated,  with  explosion, 
incandescence,  and  evolution  of  gas,  and  leaves  a  black  finely  divided 
residue.  —  When    graphitio    acid    is    suspended  in  Rangoon  iia.^\x\»^ 
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(rectified  orer  sodiam  and  boiling  at  270°)  and  heated,  a  l»if^  qtaatitj 
of  water  distik  o^er  between  100''  and  200"^,  whilst  at  fint  a  small  aid 
afterwards  a  larger  qnantitj  of  carbonic  acid  oscapea^  the  naphtk 
acquires  a  deep  red  colour,  and  a  black  residue  is  left  hariiir  tk 
appearance  of  charcoal.  This  residue,  collected  afitor  3  —  4  boin 
heating  of  the  graphitic  acid  with  the  naphtha  to  250%  weighed  9$7! 
to  66*98  p.  c,  but  still  contained  traces  of  trmospttieni  aystals;  afliv 
14  hours  heating,  it  weighed  65*77  p.  c,  and  had  then  the  compoatifli 
C^HH)*.  —  Brodie  gives  the  following  deoompoaition-fonniila  as  probable: 

7C»H«0»  =  3C«BP0»  4-  12 HO  4-  12C0»   +   lOCO. 

(But  this  equation  gives  no  aecoant  o#  the  disappearaaee  of  10  At.  H;  JCr.)  Ik 
lormttion  of  3  At.  C4«UH)>  from  7  At.  C^HH)!',  should  give  a  lesidae  of  tt-48  per 
cent. 

The  black  residne  obtained  by  hetting  graphitic  acid  vrith  Rangoon  naphths,  aha 
being  washed  with  ether  and  alcbhol,  contains  on  the  average  80*13  p.  c.  C,  ChU  H, 
and  19*29  O  (after  heating  for  a  short  time,  it  is  comparatively  poor  in  caHni,l« 
becomes  richer  after  longer  heating).  Calculation  80*00  p,  c.  O,  0*60  H,  aad  19*410. 
The  residoe  obtained  by  heating  graphitic  acid  per  m,  contained  80*30  p.  c  C.  0*71  H, 
and  18*93  O.  Heated  for  some  time  to  250*  in  nitrogen  gaa,  it  gives  off  S'tt  li 
2*30  p.  c.  water  and  traces  of  carbonic  ozidcj  leaving  a  rmdne  amoantlBg  to  97*11— 
97 '88  p.  c.  The  latter  residoe  contains,  on  the  average,  81*82  p.  c.  C,  0*44  R,  mt 
17*74  p.o.  O!  it  It  therefore  C^^^H^O^  (calculation  81*48  p.e.  C»  0*41  B^mL 
18*41  O),  and  is  formed  as  shown  by  the  equation  3  C^UK)*  —  C^HHy*  <t-  t  Ha- 
lf it  be  again  strongly  heated,  carbonic  acid  and  carbonic  oxide  are  evolved;  bit  em 
after  several  honrs  exposure  to  a  red  heat,  it  still  retains  hydrogen  and  otxyfea* 

8.  When  hydronUpkate  qf  ammonia  or  w^fkide  itfpo!amum  if  penri 
nppn  graphitic  acid,  it  decomposes  with  decrepitation,  forming  a  grafU* 
tcidal  sabstance  faavine  the  metallic  Instre. 

3.  It  is  decomposea  in  like  manner  by  boiling  with  acid  solutiou  ff 
cuprous  or  Uannous  chloride. 

Comhinaiiont,  Graphitic  acid  is  somewhat  soluble  in  pare  witr. 
not  in  water  coutaiuing  acids  or  salts. 

It  unites  with  alkalis.  Shaken  up  with  aqueouB  ammonia,  it  is 
transformed  into  a  transparent  ielly,  without  dissolving,  and  on  additii<3 
of  acids,  is  precipitated  as  a  jelly,  like  silicic  acid,  which  after  diyiif  ii 
vacuo,  has  the  same  weight  as  the  graphitic  acid  originally  employed. 

Graphitatf  of  Baryta,  —  Moist  graphitic  acid,  shaken  up  with  wirTta- 
water,  washed  and  dried  at  1 00°,  yielded  a  compound  which  contaicfJ 
21*19  p.  c.  Ba,  and  after  being  suspended  in  water  and  decomp<MGd  bji 
stream  of  carbonic  acid,  still  contained  at  100**,  1330  p.  c.  Ba.  Hfwe 
Brodie  regards  the  former  salt  as  essentially  containing  C^H'BaO" 
(calculation  24'13p.c.  Ba).  and  the  latter  as  C**H'BaO*  (calculation  13-73  it  f. 
Ba),  and  graphitic  acid  probably  as  bibasic  —  The  haryta-salts  are 
hygroscopic  and  detonate  with  violence  when  heated.     (Bioiie.) 
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A2<hnucleus  CPNH». 

Cryptidine. 

C«NH"  =  C«NH*,H«. 

Gr.  Williams.  TransMioy.  Soc.  JEdinb.  21,  Pt.  iii.  377;  Chem.  Gaz. 
1856,  261  and  283;  abstr.  69,  355;  Lieb,  Kopp.  Jahresber.  1856, 
537. 

Kuown  only  ai  a  platinam-salt. 

Foand,  together  with  many  other  prodacts,  in  coal-tar,  and  obtained 
in  the  preparation  of  chinoliue  (xiii,  243)  among  the  products  boiling  at 
abont  274^  As  however  these  products  still  contain  chinoline  and 
lepidine  (xiv,  103),  from  which  the  cryptidine,  on  account  of  its  small 
quantity,  cannot  be  completely  separated  by  fractional  distillation,  tho 
hydrochloric  acid  solution  of  the  portion  which  distils  at  274°  is  mixed 
with  bichloride  of  platinum  ;  and  the  platinum-salt,  which  precipitates  as 
a  yellow  pasty  mass,  soon  becoming  crystalline,  is  recry stall iiicd  from 
boiling  water,  and  washed  with  ether  alcohol ;  —  or  the  portion  distilled 
between  270"  and  274°  is  treated  with  nitric  acid,  whereby  an  insoluble 
powder  is  separated,  and  this  is  converted  into  a  platinum-salt. 

Williams. 
Plaiinuttt'tali.  mean, 

22  C  1320  ....     36  31  3589 

N 140  ....  3-85 

12  H 12-0  ....       3-30  3-37 

Pt 990  ....     27-24  2717 

3  CI 106-5  ....  29-30 

C«NH",HCl,Pta«  363-5  ....  10000 

Cryptidine  is  isomeric  with  ethyl-chinoline  and  mcthyl-lepidine. 


Pnmary  NudeuB  C^H** :  OxygenmudenB  C*»HH)«. 

Limettic  Acid. 

C«H«0»  =  C«HW,0«. 

H.  VoHL.    N.  Br.  Arch.  74,  16;  abstr.  Pharm,  Centr.  1853,  318. 

Formation,  Produced,  together  with  formic  and  acetic  acids,  by  the 
action  of  bichromate  of  potash  and  sulphuric  acid  on  oil  of  lime  (p.  304), 
and  oil  of  rosemary  (p.  396). 


520        PRIMAHY  nucleus  CaH":  OXYGBN-NUCLEUS  C^HMQ^ 

Preparation.  Oil  of  lime  is  added  by  small  portions  to  a  mixtare  of 
bicbromate  of  potasb  and  sulphuric  acid ;  and  the  portion  of  the  oil  which 
is  volatilised  in  consequence  of  the  great  heat  developed,  is  collected  and 
poured  back.  As  soon  as  the  action  is  finished,  the  liquid  is  diluted  with 
water^  and  the  limettic  acid  which  separates  as  a  resin  is  washed,  and 
purified  by  repeated  solution  in  aqueous  carbonate  of  potash,  precipitation 
with  nitric  acid,  and  recrystallisatiou  from  alcohol.     ^ 

Properties.  White,  crystalline.  Volatilises  when  heated,  and  forms 
a  crystalline  deposit  on  cold  bodies.     It  has  neither  taste  nor  smell. 

Vohl. 
mean. 
At  100*»'  fl.  b. 

22  C  132  ....  55-93  55*79  ....  55-97 

8  H  8  ....   3-.39  ........   3*46  ....   3*43 

12  O  96  ....    40-86  4075  ....     40*60 

C22H80» 236  ....  100-00  10000  ....  100-00 

a,  from  oil  of  lime ;  6,  from  oil  of  rosemary.     According  to  Vohl,  it  is  monobasic 
and  =  C"H<08. 

Limettic  ncid  is  sparingly  soluble  in  toater. 

Limettate  of  SUver,  —  Obtained  by  adding  nitrate  of  silver  to  the  acid 
neutralised  with  ammonia.  Powder  sparingly  soluble  in  water,  and 
blackening  on  exposure  to  light.  Contains  51*44  p.  c.  oxide  of  silver 
(0=H«Ag2OW= 51-56  p.  c.  AgO.) 

Limettic  acid  dissolves  readily  in  alcohol. 


Oxygen-nucleus  C^W^OK 

Rottlerin. 
C^H"0«  =  C»H^°0*,0^ 

Anderson.     Edinh.  Xeiv  Phil.  J.  (new  series)  1,  300;  abstr,  Phar.u 
Centr.  1855,  372 j  Lieh.  Kopp,  1855,  669. 

The  stellate  hairs  and  glands  which  cover  the  fruit  of  Roitleria  (incioria,  and  nre 
used  in  the  East  Indies  as  a  dvc,  contain  rottlerin,  together  with  a  tlocculent  sabstauoi, 
C^"H3^0«,  and  a  resinous  colouring  matter,  C*'H»0'^ 

Preparation.  Tiio  colouring  matter  is  exhausted  with  etlier,  and  the 
greater  part  of  the  ether  distilled  off,  the  rottlerin  then  crystallising  from 
the  residue. 

Properties.     Yellow,  silky  crystals. 

Anderson. 
22  C  132  ....     69-47  09-11 

10  n 10  ....     :y'i(j 5:):> 

6  () 48....    2.^-2;  2r»-:u 


C--1P0'"'  i:q  ,..,  100-00 10000 


SINAPIC  ACID  521 

Melts  when  heaied,  givin/y  off  pungent  vaponrs  and  leaving  charcoal. 
—  By  bromine,  it  is  qaickly  decoloriseu,  with  formation  of  a  non-crystal- 
lisablo  substitution-product.  *-  With  cold  oil  ofvitriolf  it  forms  a  yellow 
solution,  but  hot  oil  of  vitriol  chars  it,  giving  off  sulphurous  acid.  — 
Nitric  add  first  converts  it  into  a  yellow  resin,  and  then  decolorises  it. 

It  is  soluble  in  water,  and  with  red  colour  in  alkalis.  Its  alcoholic 
solution  is  not  precipitated  by  neutral  acetate  of  lead. 

It  is  slightly  soluble  in  cold  alcohol,  more  soluble  in  boiling  alcohol, 
easily  soluble  in  ether. 


Primary  Nuclexu  C*»H*« :  Oxygen-nucleus  C**H"0*. 

Sinapic  Acid. 

C«H"0»^  =  C«H"0*,0«. 

V.  Babo  &  HiRSCHBRUNN.  (1852.)  Anil.  Fharm.  84,  19;  abstr. 
Pha7^,  Centr.  1852,  91 C;  J,  pr.  Chem,  58,  283;  N.  Ann.  Chim. 
Phys.  38,  108;  N,  J.  PJiatm.  33,  293;  Chem.  Gaz.  1853,  81. 

Formation.  Hydrosulphocyanate  of  sinapine  is  resolved  by  boiling 
with  potash  or  baryta-water  into  sulphocyanide  of  barium,  sincalino,  and 
sinapate  of  baryta : 

O^H=30'»,C-NIIS2  +  3  BaO  =  C^NBaS^  +  C-•H^o0^2BaO  +  C^H^NO^HO. 

By  exhausting  aqueous  mustard-paste  with  ether«  distilling  off  the  ether,  and 
treating  the  residual  acrid  extract  with  cold  water,  Simon  (Pogty,  44,  601)  obtained  his 
Senfsdure,  which  is  pcrhnps  identical  with  Babo's  sinapic  acid.  It  remains  behind 
when  the  aqueous  solutinn  is  c.'.iitiously  evaporated  (if  too  much  heat  is  applied,  sul- 
phurous acid  escapch),  and  may  he  freed  from  soft  resin  by  washing  with  ether  and 
ery>talli?ed  from  ali'«;lu5l.  It  doos  n<»t  colour  alkalis  yellow,  but  reddens /errtc  ifl//i, 
like  hydrosulphoryanic  arid  ;  it  dissolves  ea-ily  in  alcnholf  slowly  in  ether,  and  is  not 
easily  conrertid  into  hydrosulphocyanate  of  sinapine.     (Simon.)  . 

Preparation.  Hydrosulphocyanate  of  sinapine  is  boiled  with  potash- 
ley;  the  liquid  is  supersaturated  with  hydrochloric  acid;  and  the  resulting 
precipitate  is  purified  by  recrystallisation  from  boiling  alcohol  of  GO  p.  c. 
]f  the  solution  be  left  for  some  time  exposed  to  the  air,  it  becomes  rcd-brown  and 
suffers  partial  decomposition,  but  the  unaltered  portion  may  be  recovered  by  treatment 
with  animal  charcoal.  —  The  acid  is  obtained  as  an  insoluble  baryta- salt,  in  the  prepara- 
tion of  sincaline  by  boiling  hydrosulphocyanate  of  sinapine  with  baryta-water. 

Properties.  Small  prisms  which  melt  between  150''  and  200^*,  and 
solidify  in  the  crystalline  form. 

At  110".  T.  Babo  &  Uirschbrunn. 

22  C  132  ....     58-93  5867  ....     5S  92 

12  II  12  ....       5-35  4-87  ....       :rC»7 

10  O  PO  ....     3.*)-72  3G16  ....     35-41 


C»H'-O'o  224  ....  100-00  10000  ....  lOO'OO 


r 


5-22        PRIMARY  NUCLEUS  C^H":  OXYGEN-NUCLEUS  C^H^O*. 

Deeompoiitiont.  1.  WLen  kmted  above  its  melting  point,  it  fivea  o 
%  colourleeie  oil,  and  leaves  a  brown  residue,  which  tnriis  red  after  sodh 
hoars,  aud  chara  at  a  low  red  hoat.  Aninionia-gas  produces  from  tU 
oil  aud  the  residue,  crystalline  yellow  subslnuees,  which  difsolve  witr 
difficulty  in  water,  and  scarcely  torn  red.  — 2.  The  acid  ncatnliM 
with  polath  or  soda  tuma  nxl  on  exposure  to  the  air,  then  bruwu.  n 
other  (inipalea  likemee  alter  quicklji  (lee  below).  —  3.  By  chhrin'-tcntrr,  e;p4> 
daily  when  warm,  it  is  coloured  rose-red  and  then  purple-red,  but  not 
dissuh-ed.  —  4.  It  diasolrea  in  nifiic  irciii  with  red  colour  Hiangin^  to 
orange -yellow,  apparently  \iith  formation  of  oxalic  acid  and  a  oitro- 
cotnpound.  —  In  the  form  of  potash-salt,  it  immediately  reduces  gtld 
from  the  tercMoride. 

Combinations,  Sinapic  acid  dissolves  very  slowly  in  coM,  aonwirfaat 
more  readily  in  hot  water.  — It  utiitea  with  liuaei,  forming  tolls,  amotig 
which  those  of  the  alkalis  are  easily  solable  aud  crystal lisablv,  while  the 
rest  are  difficultly  soluble. 

Sinapate  of  potash  forms  white  prccipitotcs  with  chloride  f>f  tsiUium 
and  with  eolution  of  alum;  tbe  latter  precipitate  treated  witli  chli 
water,  assumes  first  a  rose-red  and  then  a  dirty  red  colour.     With . 
chhi-itle  of  iro}i,  it  forms  a  rose-red  or  sometimes  a  purple-red  i>r«i| 
with  formation  of  ferrous  oxide,  —  From  solution  of  iopi>er  and 
it  throwa  down  precipitates  which  soon  turn  blue-green  ;  witi 
and  tiltter  sal/s,  vliite  precipitates  which  decompose,  with  separation  of 
melal,  especially  on  addition  of  more  alkali. 

Sinapate  of  Potagli,  —  Precipitated  from  the  aqueous  aolulioa  by 
absolute  alcohol,  in  iridescent  laminic,  which  soon  change  after  the  alcoliM 
has  been  poured  off. 

Sinapate  of  Baryta.  — (Via.  p.  530.)  Sinapio  acid  is  boiled  with  e: 
of  baryta-water  out  of  contact  with  the  air,  aud  the  precipitate  is  n 
with  water  free  from  carbonic  acid. 


22  C „ 

....  132  ... 
..,     10  ... 
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B.bo  &  Hinchbrann. 
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Sinapic  acid  ie  sparingly  soluble  in  cold,  easily  in  hd  ale 


Interpolalion :  SincalinC. 
C"NH"0»  =  C"'NH"0',H». 
^E^BO  h  HiRSCHDRdNN.    Ann.  Pharm.  81,  22. 

Fonnation.     By  boiling  hydrosulpliocyanate  of  ainftpino  wilh  baryta- 
^ter  or  potash-ley  (p,  520). 

l'rtp<irntion.  HyJroaulplocyanateof  sinnplne  ie  beatod  with  baryta- 
till  the  sinapate  of  baryta  la  completely  eeparnted ;  the  filtrate 
with  a  Blight  oxceas  of  dilute  sulphuric  acid,  is  freed  from  hydro. 
Iphocyanic  acid  by  proclpitiition  with  aijuemis  eulpliatc  of  iron  ur 
oper ;  the  liquid  is  filtered  from  the  precipitated  sulphocyanido  of 
mjier ;  the  filtrate  precipitated  with  baryta-water  ;  carbonic  acid  parsed 
songh  it;  and  the  Eoliition  filtered  from  the  carbonate  of  baryta  ia 
niporated  on  tbo  ^'atcr-bath :  carbonate  of  sincalino  then  remains 
Blind.  By  neutraiieing  the  carbonate  with  ai^ueoiu  hydrochloric  acid, 
pestiog  the  bydrocblorale  with  oi^ide  of  silver,  and  evaporating  the 
hition  filtered  from  the  cblorido  of  silver  and  excess  of  oxide,  in  vacuo 
I   the  water-bath,  aincaline  is  obtained  as  a  colourlcsa  crystalline 


SincalinC  cbara  when  heated,  giving  off  an  odour  of  metliyhunine  and 
leombtistible  vapour. 

Oovih'nialinni.  Sincalino  exposed  to  moist  air,  dclii^ucscos  and  becomes 
ttted.  —  It  dissolves  mlphur,  with  formation  of  (pcntnl)  sulphide  and 
lulpbato  of  sincaline,  and  on  adding  an  acid  to  the  solutions,  sulphuretted 
'hydrogen  is  evolved  and  milk  of  sniphur  is  precipitated. 

Sincalino  is  a  strong  hntf.  Its  airueous  solution  acts  upon  metallic 
kits  like  potash,  precipitating  the  oxides,  even  from  the  salts  of  largUt, 
time  and  mercuric  ojiWr.  The  precipitates  formed  iu  solutioDS  of 
alumina  and  diivmic  tultt  dissolve  in  excess  of  sincaline,  the  chromic 
precipitate  being  reprecipitaled  on  boiliug.  —  The  aulphate,  hi/drochlorate 
and  nilraU  of  tincaline  $tTe  deliquescent. 

CarbonnU  of  Sincaline.  —  Aqueous  sincaline  absorbs  carbonic  acid 
from  the  air,  and  forms  a  deliquescent  salt. 

Chloro-awole  of  Sincaline  is  precipitated  as  a  yellow  crystalline 
powder,  on  adding  terchlorido  of  gold  to  aqueous  hydrochlorato  of  sinca- 
line, and  may  be  obtained  in  plumose  crystalline  needles  and  taminoe  by 
washing  with  cold  and  recrystal  Using  from  boiling  water. 
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COXJl'CATED  COMPOtlXDS  OF  SIXAI'IC  ACri). 

'.  Baba  &  Hindiin 

Chlm-nphilinaU  of  Siacaiine,  —  Crystallises  on  niising  hydrochlor 
of  sincalino  with  biiililoride  of  plalinutii  and  evapoiating,  tn  splen 
o range-coloured  prisms;  by  slow  ovftporation,  it  ie  obtained  in  sii-j' 
plates  half  an  inch  in  diameter,  —  At  1 10°,  it  gives  uff  5'32  p.  c  ? 
(fiy  calculation,  2  At.=5'50  p.  o.  Aq). 

V.  Bsbo  &  HirtdibTniiii. 

IOC „....     60-0    ...     lB-40  19-65 

UH ~ „ U-0  ....      4-53  5-iJ 


C«'H"NO>,BCI,PtCI« 309-2  ....  ItlOOO 


Omjiigated  Compounds  nf  Sintipic  Add. 

Sinapine. 

C"H"NO'^ 

0.  Krnky  k  Gabot.     J.  Pharm.  17,  1.  —further,  20,  63. 

VsiavzE.     Ann.  CA/m. />%«.  4*.214;  Po^if.  20,  358;  Jf.  Tr.i3,Z,tsA 

Sclm.  CO,  408;  J.  Chim.  med.  6,  57T;  forthar,  /.  PAarm.  17,  2711 

Sthv.  63,  93. 
BoBTRON  &  RoBiquET.    .7.  Pharm.  IT,  279. 
Fxiir€.    J.  fham.  17.  279. 

0.  Heniiv  &  H,  Plisbon.     Ann.  Chim.  Phi/i.  48,  108. 
WiKCKLER.     Hepeit.  41,  109;  further,  67,  257, 
Simon.     P'>g<j.  43,  C5I;  further,  44,  593. 
BouTnoN  &  Frkmt.    /.  Pkarm.  26,  SO, 
V.  Baiio  a  Hirscubbcnn.     Ann.  Pharm.  84,  10;  abstr.  PAarm.  CttitrM 

1852,  916;  J.  pr.  Chem.  58,  283;  N.  Ann.   aUm.  Pij/t.  38,  lOm 

^\  J.  Phai-m.  23,  294;  Ckfm.  Ga^.  1853,  81. 

O.  Renrf  &  Garot  described,  in  I82S,  a  peculiar  sulpbureltcd  tdd  of  wbit* 
lard,  Acide  iulphtMnajngar,  nliich  Ihey  rxtractrd  frnm  (he  fiitd  oil.  Tbcae  n 
menli  bonever  partlj  reUti  to  hydcaialphocjuiia  iciil,  whioh  wat  abtainrd  tttm 
Ria*Urd  *t  the  anmc  time  bj  Ilornenunn  {Btrl.  Jakrb.  2<t,  1,  S9),  kud 
Pcloaii,  according  to  Ibe  proem  given  b^  Hvnr;  &  Garat.  Pelouie  likeviw  palal 
out  ctrtuin  diicr<<paiicin  in  Ibe  (UlBuieiita  uf  Henry  tt  (lorot,  (rho  Iherpupon  ditcatn 
h;droiiii1pbac;iin>te  of  «i>i«pine.  Von  BJibn  &  Hirtrbbruun.  lUrtini;  aiipamttlj  ftoai 
nnie  oliacrrulioDi  of  Will  (^nn.  Pkarm.  6J,  213),  first  reeofniinl  ilir  true  natuie  <i 
Ihil  bodjr.  lud  atiidied  ils  jtroducla  of  decoa]|iOtlli>in.  —  Hyilmaulphi>7itnjar  of  ainniilni 
1<  lynanyniotu  Kith  the  nlpKatinapiiinr,  or  (fna/>nr  uf  llsnry  k  Garot.  Ih'  mfylm' 
tintfic  acidot  Henrf  &  rilfBon,  tbe  linopiiint  of  Boulton  lie  Fremj.thc  nil|pi(o*i*i^ar 
of  Biiatrnn  Sc  Robiqnet  and  of  Wincklcr,  tbc  iulpia<^fianide  qf  unapiuf  {SrAftftlefmi- 
linapiii)  of  r.  Babo,  >nd  eiliibiu  crrtiin  reacUoni  in  eommoD  with  the  (ool  laoUlad) 
■pid  of  Diui'iird  {SmfiUurt)  of  older  anlbon,  —  Diflerent  frooi  ihU  b  lb*  aiiuiiiiiai  of 
Sitaan  {Fogg.  43,  G52).  >  solid  fatlj  acid  from  bUcli  mniUrd  {Pagg.  50,  379), 


.  Tm 


Savrcf.     Ill  white  mustard,  the  see<l  of  Sinapit  alba,  as  hrdromlj 
rannte  of  Binapine  (v.    Babo  &    Hirsdihrunn).     AUn  in    Ui 
lUTiiuglabra  and  Sinapii  nigra.     (Henry  A  Garot,  Fanr^.) 
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Known  only  in  aqueous  Bolution  aud  in  oombioatloii  wilh  acids. 

Prepdrntion  of  ITj/droiulphoci/anaie  of  Sinapine.  \.  Dry  nrnstard 
(flier,  exhausted  with  clher  and  thereby  freed  from  fixed  oil,  is  treated 
1th  cold  absolute  alcohol  as  long  as  the  alcohol  acquires  a  reddish- 
Ion'  colour,  whtreby  a  smnll  ijuantit;  cf  sinspine  is  Inkrn  up,  to  be  rciwercd  a* 

ibcd  further  on ;  the  residue  is  boiled  with  alcohol  of  90  p.  c,  then 
led,  and  the  boiling  and  pressing  are  repeated  twice  more.  The  bot- 
•red  tiactores  yield,  after  half  the  alcohol  has  been  distilled  otf, 
lourlcEs  crystals  of  hydro.sulpbucyanate  of  «inapine,  tin  additional 
mtity  of  which  may  be  obtained  from  the  mother-liquors  by  further 
iporatioo  and  addition  of  Bulpbooyanide  of  potassium.     SulphoryaDide of 

nium  likeirtM  precipitates  hjdrosulphacfuisEe  of  iluspinc  Tram  the  abore-mcn- 
:d  eiCrects  prepared  witb  rold  alnoliul. 

2.  Mustard-flour,  freed  from  fixed  oil  by  pressure  in  the  oil-mill,  is 
laueted  with  cold  and  then  with  hot  alcohol  of  80  p.  c  ;  about  J  of  tlio 

Icohol  is  distilled  from  the  united  tinctures  in  the  ealt-bath,  or  so  much, 
.t  a  sample  of  the  residue  separates  on  cooling  into  two  eqnal  layers 
isifiting  of  oil  and  aqueous  hydros utphocy an ato  of  siuapine.    If  tlie  cnn- 

itration  ii  carried  too  fur,  (be  hydroiulphocjinnte  of  tinipine  do  longer  crjgtillisea  ; 

',  DD  the  otber  band,  if  a  suflicieDI  quantity  of  tbc  slcobol  be  not  distilled  aS,  part  of 
linspiue  remains  diasolvod  in  tbe  alcobollc  oil;  layer,  and  U  eomcnhat  difficult  to 
>in  in  the  form  of  crjatallised  hydrosDlpbocjanats  :  tbe  beat  imy  of  effecting  tbia  ii 
idd  a  small  qunotitj  of  alcobolic  aulpbDcyanide  of  polassiuta.  —  Tho  npper  layer 

'ed,  and  the  lower  watery  liquid  is  either  left  to  itself  for  a  week 
>ng  as  hydrosulphocyanato  of  sinapine  continues  to  crystallise 
;  and  the  crystals  are  collected  on  linen,  separated  front  the 
lother-Hquor  by  means  of  a  centrifugal  machine  ;  moistened  with 
lcoh,ol ;  strongly  pressed  between  filtering  paper,  and  recrystallised  from 
'M)hol  of  SO  p.  c,  then  from  a  small  quantity  of  boiling  water,  with 
Idition  of  animal  charcoal ;  — -  or  better,  the  lower  watery  layer  is 
ixod  with  alcoholic  sulphocyanide  of  potassium,  and  the  crystals  which 
,rate  are  purified  as  above.  The  mother-liquors  also  yield  an 
[ditional  quantity  of  hydrosulphouyanate  of  sinapine  on  addition  of 
dphooyanide  of  potassium,     (v.  Bauo  &  Hirschbrunn.) 

3.  Bruised  white  mnstard-seed,  freed  from  the  greater  part  of  tbo 
fixed  oil  by  pressure  at  £0*,  is  exhausted  with  ether;  tho  residue  is 
digested  with  7  Pts.  of  alcohol  of  SO  p.  c,  then  with  2  pts.  more ;  tho 
alcohol  is  dietillea  off  from  tbe  tinctures  till  the  residue  is  reduced  to 
one-fourth  of  tbe  weight  of  mustard- powder  used  ;  tbia  residue  is  set 
aside  for  14  days  to  crystallise  j  and  the  crystals,  after  being  freed  by 
ether  from  a  red-brown  mutter,  are  purified  by  repealed  crystallisation 
from  water  and  alcohol,  with  additiou  of  animal  charcoal.     (Winckler.) 

Winckler  also  digests  wbite  mustard  with  3  pts.  of  alcohol  of  80  p.  c., 
evaporates  tbo  tincture  to  -J  of  the  weight  of  mustard  used ;  treats  the 
residue,  which  is  covered  with  oil  drops,  with  ether,  as  long  as  the  ether 
is  thereby  coloured ;  and  purifies  the  residual  hydros  u1pho  cyan  ate  of 
oinapine  by  solution  in  water  and  rccrystallisation  as  above.  —  A  similar 
process  is  adopted  by  Simon,  who,  however,  at  each  extraction  of  the 
mustard-flour,  uses  only  enough  alcohol  to  moisten  tbe  mnstard-flour, 
ftnd  subjects  the  whole  to  strong  pressure  :  by  this  treatment,  tho  ex- 
haustion is  efl'ected  more  quickly  than  when  a  larger  quantity  of  alcohol 
is  used. 

Older  Methodn.  0.  Heury  &  Garot  boil  muatard-flour  for  a  few 
aeconds  with  water;  strain  tbe  liquid  through  oloth  ;  press  tbe  residue  ; 
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evaporate  tlie  decoction  to  the  consisteoce  of  haney ;  aod  eh»k«  U  « 
with  6  to  8  vol.  nleoliol  of  40°,  The  nlcoholic  tincture  freed  from  Nlcob 
Ly  distillatiou  U  set  aside  to  crystitllise  ;  snil  the  cryatala  nre  pnrified  b 
pressure,  recrvBtullieation  froni  xlcohol,  washing  nrltli  ether  (to  removsfl 
volatile  red  snhstiinco),  nnd  another  crjrstuUiwtioa  from  nleohol.  Tlr 
tnother-licjuors  become  acid,  in  conseijaence  of  the  oonliunnl  libentioa  j 
hydrosulphocj'auic  acid.  ^ — ^Tliis  process  iloea  not  easily  yield  hydro 
phocyanatc  of  ainapioe  in  the  crvEtallino  state,  (v,  Babo  &  Hin 
briinn.)  —  Faur^  evaporates  the  Jecoctioo  of  black  mustard,  boils  I 
extraot  with  alcohol,  evaporates  to  the  cousietence  of  honey,  and  dilal 
with  water,  whereupon  hydrusulphocyanate  of  sinapin  is  prectpitala 
This  product  h  purified  as  iibovo.  ()r  he  first  exhausts  bluck  inu«tM 
with  but  ether,  then  boils  it  nith  alcohol,  and  susfiends  tlie  alcohel 
extract  in  water,  whereupon  the  greater  part  of  the  liydrosiilphneya 
of  eiuapine  is  precipitated,  part  however  remaining  dissolved  in  t 
water. 

Sinapine  cannot  bo  obtained  in  the  free  state,  because  it  qui 
dccoinpDEea  when  separated  from  its  suits.     If  baryta-water  be  tuAM 
from  a  burette  tn  aijucoue  liisiilpbato  of  sinapiiie,  tilt  tlie  culuarlcn  m)i 
tion  tarns  yellow  iu  consequence  of  the  cunversiou  of  ihc  acid  culjJial* 
into  a  neutral  salt,  a  second  qnautily  of  bar>'lawatet  then  added  e(|Bal 
to  the  former,  and  the  liquid  filtered  from  thu  sulphate  of  baryta,  aa 
a^iueous  solution  of  sinapine  is  obtained,  having  a  deep  yellow  colour  U 
distinct  alkaline  reaction.     This  solution  added  to  the  solutiona  of  ■ 
metallic  salts  precipitates  the  oxidea  (forming  a  green  precipitate  n 
eoppcr-salts,  yellow  with  merourio  salts  and   erey-brown  with  mln 
Eiilts),   and,   on  standing   or  beating,  reduces  the  motal.     {v,    Babol 
Hirschbrunn.)— Siunpino  is  not  eeparalcd  from  ite  solution  by  alcuhiJ  I 
ether.     Neither  can  it  be  obtained  by  treating  the  sulpbato  or  bydi  ~ 
sulphocynnnte  with  oside  of  lead,  the  product  I benoe  resnltin);  I 
gelatinous  componud  containing  lead,  and  somewhat  soluble  in  boUMf 
water,     (v.  Babo  St  Uirachhrunn.) 

SNiipinc  li.  according  to  v.  Bubu  Ifc  Hiridibrabti,  Ctl^NO",  Mcordiog  tilGd* 
hardt,  it  u  C-'U^NO'",  trXich  formula  in  here  idopted. 


DtCOmpositioTJi.       i. 


The  aqneous  solution  of 
wn. 


)  ac<)ittTM  by 


not  leave  a  crystalline  residue.  —  2. 
the  itrehlwule.  —  3.  When  its  salts 
bar}/tn-wat(r,  it  instantly  turns  yellov 
BtDcaline  and  a  salt  of  sinapio  acid.    (' 


<ui  sinapine  reduces  gold  fnt. 
)  mixed  with  ai)ueniis  aHadit^ 
and  is  res<drcd  on  boiling  ii 
Bubo  &  Hirsehbrunn.) 


Drcompofitinni of  I/i/Jrosulphoej/aTialeo/ Sinapiue. —  I.  When  AmM 
it  melts  to  a  yellow  liquid,  wbich  then  decomposes,  giving  off  ttinklq 

Eroducts — amon^  which  are  a  brown  oil,  carbunate  of  ammonia  ■ 
ydrofiulptiate  of  ammonia, — and  leaving  obarco&L  (H^^nry  &  Oai 
Cfombnstiblo  gases  arc  evolved  in  this  decomiioaitioD,  (Wiuckler.) 
vapours  do  not  smell  of  siilpliurclted  hydrogen,  sulphide  of  ca  ' 
hydrocynnic  acid.  In  tiio  couvso  of  the  decomi>osition,  volatile  b 
evolved,  together  with  g»es  anil  einpyreiimatio  oils,  which  burn  « 
luminous  flame  and  formation  of  Giil)<hurous  acid.  (v.  B.iho  St  Hir 
brunn.)  —  2.  It  dissolves  readily  in  oil  af  vilriot,  with  greenish  j 
eoloor  and  sliglil  nae  of  temperature,  tnrtii  brown  whan  tfa*  ■  ' 


hettleil,  and  then  chars.  (Wiuckler. )  Hydro«u]pbocyanio  ii«i<l  h  likewUo 
avolved.  (v.  Babo  &  Hirsobbrunn.)  —  3.  With  iodiC  aeid,  it  aciimtea  a, 
light  rcddiah  brown  culour  and  separatoa  iodine  (Wincklcr);  pi-ubahly 
becAuse  it  contain B  free  bydroiiul|ihc)C3ruiiic  acid.  (Kr.)  —  4.  In  contact 
with  iodiiif,  it  immediivlciy  asBomes  s,  lif-ht  yellow-brown  colour,  and 
when  beuted,  melts,  Rivea  off  iodine,  and  loaTca  a  brown-red  brittle  resin, 
(Winckler.)  —  5.  Its  aqueous  Bolution  is  coloared  by  ehloriTie,  first 
brown-red,  then  red,  and  finally  yellow,  with  formation  of  saluburic 
and  evolution  of  hydrocyanic  acid.  (Henry  &.  Garot.)  According  to 
T.  Babo  Si  Hirschbrunn,  do  formation  of  hydrocyanic  acid  tnkoe  place  in 
this  and  similar  cases.  —  8.  With  nitric  acid  of  sp.  gr.  14,  or  weaker,  it 
immediately  assumes  a  deep  rod  colonr,  giving  off  red  vapours,  and  when 
heated,  turns  yellow  with  formutitm  of  aulphuric  acid.  (Henry  &  Garot, 
ami  others.) — 7-  When  hydrosulphocysnate  of  sinapine  i»  boiled  with 
peroxide  of  vianganae  and  dilute  sulphuric  acid,  tbo  diatillate  contains 
brdroeyanio  acid  (m>l.  tap.),  and  the  residue  contains  a  substance  which 
dissolves  in  water  with  dark  browD-red  colour.  (Wincklor.)  —  8.  With 
oMnfti  (ciJ.  tup.).  It  is  likewise  oolonred  yellow  by  the  alkaline  enrtht 
(Henry  it  Garot);  and  by  avimonia,  ttri/thnine,  morphine,  and  quinine 
(bnt  not  by  narcotine  or  aalieine),  (Winckler.)  A  traoe  of  tobacco- 
smoke  la  sufficient  to  produce  this  colouring-,  (v.  Babo  &  Hirschbrunn,) 
—  Tho  behaviour  of  bydrosulphooyanato  of  sinapine  to  dilale  aeidi  and 
aaliM  tolationi  is  the  same  as  that  of  other  bydrosulphocvanatcs  (romp. 
Henry  &  Garot,  J.  Pharm.  17.  10  and  II;  Winckler,  Rrperl.  41,  88.)  — 
For  iti  bcboTioar  with  trtgaivAleridi  qf  iron,  tee  IfydrniulpKuryanalf  of  Siivtpine. 
AccorJing  to  iUatj  &  GiroC.  nil  of  niuitard  i>  giTcn  off  in  mniif  af  the  dHompoutiani 
OiT  b]idri»ul|iUoi']fannlB  of  linipiiie;  but  nccording  In  lloutroa  &  Rabiquct,  v.  Bibu  & 
HiricbhruDn,  uid  olbcri,  tbii  lUlemv  ■  '-    -  -   


Compoumlt  ofSinapint.     With  water.  —  Aqutout  Sinapine  (tU.  jii|j.) 
Wit/i  Acult.  —  SalU  of  Sinapine.  — Sinapine  unites  with  acids,  form- 
ing colourless  salts,  which  are  less  decomposable   than   free  sinapine 
(t.  Babo  &  Hirschbrunn). 

SviphaU  of  Sinapine.  —  a.  A'fvii-al — Half  tho  acid  of  bisulpbate  of 
sinapine  is  precipitated  by  baryta-water,  and  the  colourless  liltrnto  in 
evaporated.  —  Colourless  crystalline  mass  easily  soluble  in  water 
<^v.  Babo  &  Hirscbbrnnn). 

b.  Acid.  —  When  a  small  quantity  of  oil  of  vitriol  is  added  to  a  hot 
concentntted  solution  of  hydros ulphocyanalo  of  sinapine  in  alcohol  of 
90  p.  c„  the  lii[uid  on  cooling  deposits  rectangular  lamina),  which  m»y 
be  pnrified  by  washing  with  abaobite  alcohol,  and  repealed  crystallisation 
kota  water  and  alcohol.  —  Contains  4  At.  water,  which  are  given  off  at 

110°  (Will  J  Babo  &  Hirschbrunn). 
Jl  100*.                                T.  Babo  \  Hirschhrann. 
3a  C 192    ...     <?-l9  <6-99 
'                     SSH a...       flU  fl-87 
N 14  ....      3-44 
laO 90  ....     2357 


IL 


2SO»   80  ..,.     19-66  10-82 

C*iH«*NO*',aSO".2HO. 407  ....  100-00 

Ili/droelilorale  of  Siiiapitie. — Slender  rery  soluble  needles,  obuincd 
deconiposinij  sulphate  uf  sinapine  with  ohloride  of  barium  (v.  Babo,& 
irachbrunn). 
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titrate  of  Sinapiite. — Olitained  by  decompOEioo  the  sulpliato  !■« 
nitrtite  of  baryta,  or  llie  hyilrocyanate  with  nitrate  of  silver.  —  Colourld 
very  soluble  ueedlee.     {v,  Babo  &  Hirschbrunn.) 

Chlaropluiinate  of  Sinapine.  —  \V'ben  bydroclilorate  of  ainapini 
mixed  witb  bidilonde  of  platinum,  a  resinous  prucipilate  i»  ton 
wbicii  turna  brown  wbeu  healed,  and  yields  flocks,  (v.  Babo  &  Uir 
brunn.) 

Hr/di-osulpfuiei/anate  ofSinapine.  —  Formation.  Frfperalion,  aud  S'irnonja 
(pp.  saa,  521).  — -  White  needles  barinn;  a.  pearly  lustre  and  loosely  aeg 
gnled  in  tufts.     (Henry  &  Garot.)    Coloarlesi:,  nearly  transpareol,  glai 
prisms,  mostly  rectangular,  truncated,  grouped  in  stars  or  tbiu  nodDM 
(Winckler.)     Melts  wLen  heated  (at  130"  nccording  to  r.  Babo),  foif 
ing  a  ydlotr  liquid,  whicli  solidifies   in   n   gummy  mass  on  cooli^ 
(Winckler.)      Scentless,    tastes   bitter,  then    like    mustard. 
(Henry  &  Garot.) —  Kydrosooipbncyanate  of  sinaptne  for  the  moat  p 
leddens  ferric  salts  immediately,  like  other  liydrosulpliocyanates  ;  e 
times,  however,  it  is  obtained  in  such  a  condition  that  it  does  not  re 
ferrio  salts  till    heat   is   applied.      (Will;    v.    Babo   &  Hireclibmi^ 

Boulron    &    ltutii'|UFt    obtsined    bjdrosDlphocjauDlc  of    9)iui|>inii    not  jio^km 
power  of  reddening  ferric  Mlt»,  \tj  trtating  muitnnl.flour  willi  tlcoliol  after  it  h. 
r:chsu>t«l  with  etlicr.     Thii  vsriely  of  tbe  oamponad  conuini,  necoriliug  to  llteBi  1 
nic^o;(^^  than  tbnt  wliiuh  reddeiu  ferrio  lolt*,  mil  a  \ta  lulable  in  •loubol. 
Ulncktrr,  fullDwing  tbinr  directions,  obtained  hydrosulpbcHTaniUo  of  nnulM  a 
did  posseai  Ibe  power  of  reddening  ferric  solu — llydrosulphooyaniitB  ofBiDftl 
dissolves  with  yellow  colour  in  water  and  in  aleuhol, — in  greatly  incra 
quantity  wben  the  liquid  is  hot,  and  crystulUses  on  cooling.  —  a  dn 

euid  rcnden  tlir  lolulion  colaurless  (v.  Bnba  &  Hinelibruno).  —  It  like*ise  crytti 
iiitliout  ilterition  from  BciriuUted  water  (Henry  &  Garot).  —  It  dissolves  in  el 

tulphide  of  carbon  and  oil  of  turpentine.  (Siinon.)  Aecordioe  1 
Boutron  St  Fremy,  bydrosulphocyanate  of  sinapine  is  decomposed  \ 
emulsion,  with  formation  of  the  acrid  principle  of  white  mustard,  Aec<H 
ing  to  Simon,  and  v.  Babo  &.  Uirechbriiuu,  on  the  other  band,  eniol 


.    5S-43  ... 
.      G'S3  ... 
.      7'61  ... 
.      8-69  ... 
.     2174  ... 

Henry 
A  Garot. 

57'92  . 

7-80  , 

4-94  . 

9-66  . 

19-68  . 

Boutron         v.  Babo  ttl 

...    Si-M  „.    iMt 

...    10-66  «4I 

™      2-B*  ~      J-SI 

...      9-37  _ 8-B7 

...    2308 21-U 

2N 

-....     28  ... 

10  0 

80  ... 

C=H''NO',(?NHS»....  368  ....  lOO'OO  ,  10090  ....  lOO'OO  ..,._  100 

So,  according  to  Gertiardt  <7Va(^',  2,  426);  v.  Uabu'i  rormut*  containi  1  At.  II 
more.  Boutron  It  Robiqnet's  lijdrosulphocjuiiHte  of  sinapine  ditl  not  mlden  trtjK 
lalti.  —  Camp.  Henry  H  Garot  (/.  Pharm.  IT.  1  and  20,  63)|  Pclouie  (J.  PAanit. 
17,  271):  Heurj  (J.  Pham.  17,  273)i  Henry  OU  (/.  CAim.  mid.  t.  682). 


Appendix  ti>  Sinapine. 

1.  Aerid  principle  rf  White  Muttai-d. — White    mttstard   owcj 
sharpness,  as  appears  from  the  preceding,  not  to  bydrosulphocyanate 
sinapine  (neither  can  volatile  oil  of  mustard  be  obtained  from  it  by 
treatment  whatever),  bttt  to  a  non-voiittilej  easily  deoumpotabli 
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perhaps  cootaining  sulphur,  —  Tbis  acrid  principle  is  produc^il,  according 
to  BoutroD  &  I-reniy,  by  the  action  of  omuisin  on  Iiydroanlphocyanate  of 
Binnpiue ;  but  Simon  and  Babo  En  Hirschbrunn  could  not  perceive  tbul 
any  decomposition  of  hydrocyanate  of  siuapine  wa^  produced  by  emulsiii. 
—  Winckler,  on  the  other  hand,  thinks  it  more  probable  that  hydm- 
anlphooyanatfl  of  ainapino  is  a  product  of  the  decomposition  of  the  acrid 
principle,     (RtprrL  67,  25T.) 

White  mustard  stirred  up  with  water,  yields  a  milk  which  has  a  mild 
odour,  but  sharp  taste,  and  yields  by  distillation  n'lth  water,  not  n  trace 
of  nioBtard-oil,  but  only  insipid  water,  the  residue  also  losing  its  acridity. 
(Bontron  &  Robiquet.) 

Alcohol  of  01  p.  c.  or  absolute  alcohol  itoes  not  extract  any  ncnd 
principle  from  white  mustard  ;  the  residue  no  longer  becomea  acrid  when 
moistened  with  water.  (Simon.)  The  alcoholic  tincture  hiis  a  sharp 
tsiitc  at  Grst,  but  loeea  it^  sharpness  by  evaporation,  and  then  yields 
crystals  of  hydroaulphocyanate  of  sinapine.     (Winckler.) 

Ether  does  nrt  extract  any  acrid  priuoiplo  from  the  seeds,  after  they 
have  been  freed  from  oil. 

The  acridiiy  of  aijueons  mustard-paste  is  destroyed  by  heatinp,  even 
below  the  boiling  point,  and  without  evolution  of  acrid  vnpuurs  ;  also  by 
addition  of  alcohol  or  of  dilute  carbonate  of  potaeh,  and  is  not  restored 
by  acids.  It  is  destroyed  by  drying  the  paste,  even  by  ijuick  and 
careful  drying  in  vacuo,  and  remains  in  the  reatdue  when  an  a<{uooU8 
emulsion  of  mustard  is  filtered,  the  filtrate  being  insipid.     (Simon.) 

Wheu  white  mustard  is  moistened  with  water,  the  acrid  principle 
thereby  developed  may  be  completely  extracted  by  ither,  so  that  the 
ethereal  liquid,  if  allowed  to  run  over  the  hand,  produces  a  roseate 
inflammation,  attended  with  pain  which  lasts  for  several  days.  (.-Alcohol 
extracts  from  the  reaiJue  very  pure  hydrosulpho  cyan  ate  of  sinapine. 
which  therefore  ia  not  the  cause  of  the  acridity.)  The  ether,  when 
distilled,  leaves  a  very  acrid  and  acid  extract,  the  alcoholic  solution  of 
which  separates  on  standing,  into  two  layers,  with  evolution  of  sul- 
phuretted hydro^^n  and  separation  of  resin.  Ihe  lower  resinous  layer  is 
with  difficulty  deprived  of  all  its  acid  (Simnn'a  S™/Mtirf  p.  5a3)  by  cob  I 
water,  more  easily  by  warm  water  (but  with  evolution  of  snlphurctted 
hydrogen)  or  by  alkalis.  At  the  same  time  it  loses  all  its  acridity.  Tbc 
acrid  and  acid  resin  cuhtuing  sulphur;  that  which  has  been  deprived  of 
ilB  acridity  is  free  from  sulphur.     (Simon,  Pogg.  43,  651,  and  44,  583.) 

When  a  pressed  cake  of  white  mustard  is  exhausted  with  ether  in 
the  displacement  apparatus,  a  mild  fixed  oil  6rst  runs  away,  then  an  acrid 
ethereal  tincture.  The  latter  leaves  on  evaporation  an  acrid  oil,  which, 
when  repeatedly  agitated  with  cold  alcohol,  gives  up  to  that  liquid  its  acrid 
principle,  together  with  a  small  quantity  of  oil,  which  may  for  the  most 
part  be  separated  by  repeatedly  evaporating  the  alcohol  and  rediaaolviug 
the  residue  in  alcohol.  In  this  manner,  the  acrid  principle  is  obtained  tn 
a  thick  reddish  oil,  scentless,  with  a  biting  taste  of  boT!«'radisb,  soluble 
in  alcohol  and  in  ether.  This  oil  bums  when  heated,  without  leaving 
any  fixed  psidue,  and  does  not  yield  any  volatile  acrid  principle  by 
distilliktioD  with  potash  or  ammonia.  (Bontron  &  Robiquet,  J,  P/iarm. 
17,  279.) 

2,  Eruehf.  —  When  white  mustard-flour  is  moistened  with  water 
and  then  exhausted  wilb  ether,  the  ether  distilled  oil'  frcni  the  acrid 
extract,  and  the  acrid  residue  left  to  itself  fur  some  time  in  nn  aycn  dish, 
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iif-3  ciatfi^-^L  n  ma^  T^^^vmnis  Hcmui.   "^le  wmrmm  na  to  ffnftnte 
A  -ur-  ar     lire  sMDiiiuic  iikC;:i^-i*ixoir  >iiu*-L  liF  .  'su&s'wsat^^ik^Sntit 

in    ii-.r   t^'SL   9iiiixr    c  ^^^iir        I^    iina  3iic  T^uiai  *'■* .  >    i^h^    Is 
UBu^ir^v  ^jte^T"  JL  #u  j/i^C'-  rr  sr->ni.  -oar.  iiiit  nj  fr  ~ii  pi  mtim^  f^^fl^J 


Sigitalaic  Acid. 

"i^»'Aiz.      I?r?.  -7.  ,72?/-:.  /"ij-s^.  i»,  510:  fun&tr,  10,  3i4. 

•-'-«7t-i::x  K.itz-i.ii'f  firry  fcsi  l-::i  DtpTclis  zsd  Mori:;**  di^itilic  if^A  <• 
Zr.j.ri-  ft. 

Fr  la  c-oiE3e:c:aI  dijiialiLe  r«.  m/.  ether  extracts  Walz*s  digiiadicna 
r-T  li.'iiaiiicrL.  -which,  bv  tLe  tmtmect  presenily  lo  be  describe*!,  Tiel<i= 
alzzii^.L'  hz,  ;Lr  acrii]  priocipies  of  dij.talb.  A  and  B,  and  di^ritilujc 
si<r;  i.  —  Wi!z*5  d.j'/i'x].u  ric.  rv".  »*  di^e*:ed  with  absolute  ether;  and  tbf 
n-sii-*"  I-E:f:  afi*::r  the  d".i-:!.'atiou  of  the  ether  is  washed  with  water  i* 
]  .Lr  ^^  the  water  which  mns  away  from  it  ha«  a  bitter  taste  and  tbea 

dri^L      .Tije  prodaci  tiu*  ootiinrd  wo  fitnnfrlv  described  by   M'ali,  Jakrkr.f*. 

/'Ac.m.  21.  40.  AS  ci^itCichzi.;     Od  digestiDg  the  brownish,  crainbling  nu* 

thai:  obtaiced  with  alcoholic  solution  of  snbaoetate  of  lead,  that  «ub6iaQC< 

takes  up  the  colouring  matter,  and  the  wine-yellow  filtrate  leaTcs  on 

evajK>ration    iftcr  mnorjii  of  the  l«d  ?  Kr.)  •  goW-J^lIo^   rvsin.     The  resin 

is  freed  by  a;:itation  with  water  from  admixed  digitalin  and  its  product 

of  deconiposition  ;    the  undissolved  portion   (Wnlz's  di^ntalarrin.  .V.  J^krb, 

Hharm.  i«,  3ij;    is   diget?te<I  with  water  containing  a  few   jier  cent,  of 

niiunonia  :   and  the  white  flocks  which  separate  are  filtered  from  the 

brown  solution   and  completely  washed  with  ammoniacal   water.     Tie 

iirinfioiii.ir:jI  sr^lution  contains  the  acrid  principle  A  ;  rid.   it\f,)      The    undi?#«»I<'t'i 

bite  flocks,  containing  digitaloic  acid  and  the  acTid  principle  R  in 

lahed  with  cold  alcohol,  and  the  residual  shining  white  roast  i:*  diooNi'^l 

boiling  alcohol.     The  solution  thus  formed  yields,  on  cooliog,  white 
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Ely  lamioiG  of  digitaloic  acid,  a,n  additional  i^tmntity  of  i^hich  is 
ined  by  conMnt rating  the  mother-liqaor,  and  likewise  by  precipitating 

with  water  the  cold  alcohol  which  has  been  used  for  washingi  Part  of 
the  digilaloio  acid  still  remains  in  solution,  toguther  with  the  acrid 
principle  B  :  to  separate  these  substances,  the  liquid  is  ovaporjtcd,  and 
the  TeBi<lue,  which  solidifies  to  a  white  jelly,  is  digested  with  polash-ley 
Knd  thoroughly  washed.  Digitaloio  acid  then  remains  behind,  while  the 
Borid  principle  B  dissolves.  The  latter  is  precipitated  with  dilute 
sulphuric  acid,  disEolred  in  alcohol,  and  treated  with  animal  charcoal 
(which  however  exerta  a  decolorising  action),  and  obtained  in  the  solid 
atato  by  spontaneous  evaporation  of  the  solution, 

Proptrtia.     Oblique  truncate<I  prisms,  scentless  at  first,  afterwards 
smellini'  of  fat. 


132  _..     70-96  70'a6 

„     21  ..-.     U-82  U-30 

...._.    32  ....     17-22  172-t 


^P  C"H*t)*    ^.  1B6  .,..  100-00 lOO-OO 

It  i>  not  my  to  tee  tihj  Will  dengnBtM  thii  bitij  u  ut  uad,  InuoiQch  u 
inaoloble  in  alkilu. 

Insolable  in  ammonia,  or  in  polaik,  hut  soluble  in  aloohol. 

Appeiulix  to  Digilaloic  Add. 
1.  Digitalin-fat. 

Walz.     JV.  Jahi.  Pkarm.  0,  312;  further,  10,  324. 

Extracted  by  ethar  from  onido  digitalin,  together  with  the  substances 
above  mentioned,  and  remains  —  in  the  preparation  of  digital oic  acid  as 
above  described  —  dissolved  in  the  aqueous  ammonia,  to^fetbor  with  Iho 
aorid  principle  A.  — When  this  ammoaiacal  solution  is  uoulralised  with 
dilate  sulphuric  acid,  a  copions  white  precipitate  is  formed,  which  soon 
unites  with  the  rosin.  The  resin  is  dissolved  in  alcohol;  the  solntion 
precipitated  with  alcoholio  suhacotate  of  lead  (the  acrid  principle  A  then 
remaining  dissolved);  and  the  precipitate  is  completely  washed  with 
ftlcohol  and  decomposed  under  alcohol,  with  sulphuretted  hydrogen. 
The  solntion  filtered  from  the  sulphide  of  lead  leaves,  by  spontaneous 
•vaporation,  digitalin-fat  in  white  scales,  which  melt  to  nn  oil  at  a 
gentle  hest : 

Wall. 
C'alailatiea  aeeerUng  to  W»it.        m<«. 
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u  eoniilatmg  of  nn 
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ZS±  PRIMART  NCCLEUS  C^HF^. 


C^?0»=.  jrmMati  *nm  Z  Ax.  C=H=<)^  and  1  At.  OHK)*.  Aeeor^a%  to  tke  im 
if  "aoe  i:rn x^E.  i^e  fecn-d  rrae^ia  A  and  B  of  digitalis  eoiuut  of  digitalin  intK2  ai 
3  A:.  Li'i'sa  ift&aBC  12  tm 


2.  Acrid  Principle  of  Digitalis,  A. 

y.  JjAih.  Fharak.  9.  314:  10,  324. 


L*2    : 


ti  br  ether.  t>>retber  with  other  substances,  from  crade  disi- 
re=A:=*«  in  the  prepantion  of  digital  in- fat,  as  abore,  in 
s:lzti:c  :c  the  erftpont:on  of  which  it  is  left  in  the  foim  of  a  resio. 
Srtan:es  \j  *x<z:ace«:-;is  erapontioo  from  alcoboly  at  the  bottom  of  tlM 
t^skI  :_  Trlliwish  re«i  oil -drops,  on  the  edge  in  warty  resinous  spherales, 
^2.-i  irc^ars.  after  complete  eriporation  of  the  alcohol,  as  a  jelloirid 
=Lus  \ikj\z.z  the  cc-nsis^enoe  of  honey. 


Wih. 
C*>%Uivj%  Kcccrdiuf  to  JTmlz. 
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V  . 


Wall  2f  Z3aee5«c  beft<n  these  formuls:  the  relatioiit  of  this  bodj  to  the  ocbfr 
£z.Zi  ;c  iiy.iLn  =AT  be  lecn  under  Digit^iretim  and  IMffiialin-fai  (p.  530). 


ZVr  nr':<ci;k.'R#.     1.  TThen  kMie*fy  it  gires  off  a  smoke  having  a  pen- 
liar  r-i  3r.  an i  at  a  Libber  temperature  boms  away  without  residue.— 
:r    ?lj^kfr.5  wi:h     .'    '  vi'-iol;  uissolTes  with  brown  colour  in  /ii:K.^7 
-•..-  J- f.  wlfL^e  ::  is  precijiiaied  by  water;  and  with  ^jreen  colour  id 

I:  is  :n>:i-:le  in  u-jf-r.  bat  imparts  to  the  liquid  its  acid  reacti  a 
:.-.£  rerr  sharT'  laaie.     S^lcble  in  al^rohol  and  in  eth€r. 


3.  Acrid  Principle  of  Digitalis  B, 

WjLLZ.     .  1 S5S.''     X  Jahr^'.  Fh'irm.  9,  314;  further,  10,  324. 
s7i;*,      See  D-lriuIoic  Acid.  p.  529.) 


Uuiform.  Tellowifh  mas^,  friable  at  ordinary  temperature,  melting  u\ 
UX>\  and  5-:'!:d:ty:r.i:  apaiu  but  slowly.  Its  aqueous  solution  has  a 
I  .imino:  :aste  and  sli^h;  acid  reaction. 


Cc.'m'sfir^ns  eentrdinp  to  Wah. 
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W  M^  \<  uii.:o.:.'.t .:  }»ctween  lht^.  loniiu^af :  the  relations  of  the  couipoand  to  ibt  ofLr  • 
.ir.^'litu^T.;^  oi  d\^-.iaLA  max  Xx  «xuutvd«r  OitiUalireiim  and  Ihgitalin-fai  ,|i.  530 :. 
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Turns  browu  in  contact  with  oU  ofv'Uiiol,  and  olivo-green  with  KyJro- 
ehlork  acid,  whkh  partially  dissolvea  it.  Dissolves  with  yellow  colour 
in  nitric  aciJ. 

Scarcely  soluble  in  water,  easily  in  ether.     (Walz.' 


4.  Digitalosmiii. 

Walz.     (1852.)     If.  JaJirb.  Fharm.  24,  88. 

The  odoroas  principle  of  fox-glove  {DigiiaUt  purpurea). 

On  Hubjecting  SO  poanda  of  dry  fox-^love  a  year  old  to  alow  dietilla- 
tion  by  eteam,  1 5  to  1 8  lbs.  of  slightly  acid  distillate  were  obt.tined,  with 
fatty  scales  fioating  ou  the  surface.  By  agitating  the  distillate  with 
ether,  ronioving  the  ethereal  layer,  and  learing  the  e!her  to  evaporate, 
the  substance  composing  these  scales  is  obtained  as  a  yellowish  white, 
pearly  residue,  having  a  strong  odour  of  infusion  of  digitalis,  and  & 
nauseating,  scratching,  very  persistent  taste. 

Heated  on  platinum,  it  melts  and  volatilises  in  vapours,  which  burn 
with  a  non-smoking  ftame.  —  Softens  when  triturated  with  oil  of  vitriol, 
and  is  decomposed  by  heating.  —  It  is  slightly  altered  by  cold  fuming  nUric 
add,  and  coloured  yellow  by  hot  nitric  acid,  with  evolution  of  nitrous 

It  is  insoluble  in  cold  teafrt-,  but  imparts  to  it  the  odour  of  digitalis;  iu 
warm  water,  it  melts  and  aeparatrs  in  scales  on  cooling.  It  dissolves  in 
alcoholic  potash,  nod  is  precipitated  apparently  unaltered  by  water.  Id 
otjucous  ammonia,  it  softens  without  dissolving. 

It  dissolves  readily  in  alcohol,  with  slight  coloration,  and  is  precipi- 
tated therefrom  by  water.  —  Dissolves  with  great  facility  in  ether. 


Oxygen-nucleiii  (?'H"0'. 
Volatile  Oil  of  dritlolochia  Clftnalitis. 


Q.  F.  Walz.    Jahrb.  pr.  Pharm.  21,  65. 

The  volatile  oil  of  Arittohchia  was  previously  observed  by  F.  L. 
Winckler  (Jakrh.  pr.  Pharm.  19,71)  and  by  Frickhingcr  (iV.  5(^«<. 
7_  ]),  — Winckler  obtained  about  04  p.  o.  by  distillation  from  the  dried 
roots  ;  Wah  obtained  the  oil  from  tho  dried  plant  by  vapour- distillation. 

Viscid,  gold-yellow  oil,  having  a  sp.  gr.  of  0903  at  15°  and  a  strong 
acid  reaction  (arising  probably  from  adhering  acid  ;  Kr.). 

Wall. 


«  c 

U  H 

132  .. 

16  .. 

*e .. 

67'3*  .... 
8' 16  .... 
24-50  .... 

-     60-51 

8-65 
...     24SJ 

196  . 

,  100-W  ... 

...  10000 

' 

534        PRIMARY  NUCLEUS  CPBPl  0XY6SN-NUCLBD8  OVH^. 

Wall  heated  the  oil  that  he  analyted  to  100*  for  loaie  time  preriooilf,  whiok  lem. 
peratnre  waa  probablj  not  soficieot  for  dehydration.  The  calcolationa  of  hta  aaaljiei^ 
which  yary  from  65'18  to  67*18  p.  c.  in  the  carbon,  and  from  7*98  to  9*26  p.  c  in  tha 
hydrogen,  are  partly  incorrect.    (Kr.) 

Bj  exposure  to  the  air,  the  oil  becomes  more  yiscid^  bat  does  not 
resinise.  —  According  to  Winckler,  it  resinises  when  exposed  to  the  air. 
—  It  colours  oil  of  vitriol  liver-brown  when  cold,  black  when  heated,  and 
finally  becomes  carbonised.  —  It  dissolves  iodine  with  rise  of  temperatare, 
forming  a  jellowish  brown,  tough  mass,  which  resinises  when  heated.  — 
Bpr  nUiic  acid  of  sp.  gr.  1*5,  it  is  violently  attacked,  with  evolutioa  of 
nitrous  gas,  becomes  brown-red  and  resinises.  —  With  alcoholic  poUuh,  it 
forms  a  deep  red  liquid,  becoming  red-brown  when  boiled,  and  remains  in 
red  drops  when  the  alcohol  evaporates^  -^  With  cauiUo  amnumia  it  forms 
an  orange-jrellow  emulsion.  With  aqueous  IM^nmMtB  of  poUuk  and 
snlphurio  acid  it  acquires  a  yellow-green  colour. 

Dissolves  in  15^28  pts.  oHoohai  of  sp.  gr.  0'85« 


END  OF  VOL.   XIV. 


ERRATA. 


VOL.  XIII. 
Page  576,  Unat  9 — ^20  belong  to  page  577  where  tbej  thoold  follow  line  9. 
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IHB   THIRTEENTH   ANNIVERSARY   MEETING 


CAVENDISH  SOCIETY. 


The  Anniversary  Meeting  of  the  Cavendish  Society  for  the 
year  1860,  waa  held  at  the  rooms  of  the  Chemical  Society,  in 
Burlington  House,  on  Thursday,  the  lat  of  March,  at  three 
o'clock  in  the  afternoon. 

The  Chair  waa  taken  by  Thouas  Gkahau,  Esq.,  F.R.S., 
President,  who  culled  upon  the  Secretary  to  read 


THE  REPORT  OF  THE  COUNCIL. 

"  In  the  last  annual  report  the  Council  8tiit«d  that  the  thirteenth 

e  of  Gmelin's  '  Hmid-book  of  Chemistry'  waa  Llien  id  iirogreas, 

as  intended  as  a  book  for  1859.     Tho  completion  of  this  volume 

capicd  a  longer  time  than  was  anticipated,  partly  in  consequenoe 

F  the  Editor  having  to  wait  for  a.  portion  of  the  Ocmian  edition 

I  comprised  in  it,  and  partly  in  consequence  of  the  extensive 

IditioTi!!  of  new  matter  which  had  to  be  made  in  the  form  of  appendix. 

I  now  ready  for  dislribution,  and  the  large  amount  of  matter  it  con- 

s  will,  it  is  hoped,  compensate  in  some  degree  for  tho  unavoidable 

lay  that  hof  occurred  in  supplying  it  to  the  members. 


"ThcCoawnl  u«  ouble  to  lioltl  oat  Uio  prasp«cto(  tajtAm 
Tolniae  hax^  ^applied  for  1859,  mnil  mnst  refer  to  tbe  Mslemcol  Badi 
!■  the  last  report  for  xd  oxpUnation  gf  the  caoses  wbi«li  biTe  o-tilri- 
baled  to  limit  the  iisae  of  books  4\iimg  tbe  \»st  two  or  t\-  r- 

"Tbe  propositiona,  ori^ualing  from  eerentl  Boarec-. 
been  twi^  vith  rcfeteoce  lo  works  thongbt  to  be   suital'l'.  ' 
tioD  bj  the  Societv,  uid  some  of  whkfa  were   referreH  i  ' 
^n^itfi  report,  bare  rereireii  the  attention  of  tbe  Co«iii' 

been  fully  discussed  on  repealed  oocuiu&S.      Tbo  codcIl^^:.  ;. 

tbe  CooDcil  bare  arrifed,  after  mature  cumi deration,  aeennU  vilk  He 
opinion  espiesKd  in  (be  report  of  liM  year,  which  is,  tfa>t  At  'Ut 
of  the  resonrcM  of  the  Socielj  ebonld  be  concentrated  sjioti  iWee*- 
pletion  of  tbe  few  reoiaiiiiDg  volumes  of  Gxti-ttt's  '  Ctieisietrr'  M(t 
any  other  work  is  ondeitaken.  This  opinion,  tbry  bar*  teun  to 
beliere,  is  al^  in  acoordance  with  that  of  the  niajority  of  the  nmbn 
oftfae  Society.  In  the  present  state  of  the  Society,  tbe  atUnftto 
brin^  ont  any  other  work  in  conjanction  with  tbe  '  Haad^otk  W 
Chemistry'  wonid  necessarily  retard  the  comp'etion  of  tbe  ktta,M 
the  meona  at  tbe  disposal  of  the  Conuvil  are  insuffieient  fot  tb«  |i* 
daction  of  more  than  one  large  Toluue  a  year  ;  while  an  apyanMlf 
insannoantable  obstacle  is  presented  to  tbe  extenaoa  of  tb«  mwA» 
of  subscribers,  by  tbe  necessity  imposed  oti  new  taemben  t»  prttili 
a  large  number  of  the  preceding  Tolnnies  of  Ui«  work  now  n  pnfWi 
in  order  to  make  their  eeU  complel«.  Altemjita  bare  bceo  Bb4>  >• 
overcome  this  difficntty,  but  withuQt  success;  and  ercn  if,  iaolW 
respects,  it  were  possible,  the  aru&Il  stock  of  the  early  tuIuikm  M  ■ 
baud  would  so  far  limit  the  power  of  enlarging  |be  Society  in  Au 
way,  that  no  snlGcient  increase  ccnld  be  derived  to  jaatiiy  nnynalMBi 
ftugnientatioD  in  the  expenses  of  publication. 

"  The  preecnl  incoue  of  the  Society,  if  mfttnLatned,  will  b«  aift- 
eient  to  enable  the  CoddcH  to  bring  ont  what  remuiu  to  coMpbt*  Ik 
Work  of  LeuruLD  Gmelin  as  fast  as  it  is  produced  by  ibe  GeriMi 
editors  i  and  at  the  same  time  to  add,  in  the  form  of  appeadii,  lU 
new  matter  relating  to  those  parts  of  organic  chvmitttry  treaitd  <^ 
in  the  preceding  volumes.  The  matter  thns  added  to  tbe  vuloiac  m* 
in  course  of  dislribtition,  occapies  tno  hundred  pogvs.  Tbweai^ 
tioas,  which  are  made  lo  each  Goccecding  volume  of  tb*  nark,  miy  h* 
reg.iided  as  '  Annual  Abstracts  of  Papers  on  ChetnicsJ  Scitno/  li 
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n 

Bomo  of  the  membera  of  the  Society  euggeateJ  to  the  CouDcll,  in  a 
communic&tion  nuticed  in  the  last  annual  report,  as  suitable  for  publi- 
cation. The  Coaui^il  are  glad  to  be  enabled  thus  far  to  meet  the 
wishes  expressed  by  members,  without  retarding  the  progress  of  the 
Work  which  all  seem  desirous  to  expedite,  or  involving  the  Society 
in  liabilities  beyond  the  curreut  income. 

"A  new  part  of  the  German  edition  of  (he  Hand-book  has  just 
appeared,  the  translation  of  which  will  at  once  be  proceeded  with  j 
and  there  is  every  reason  to  believe  that  the  supply  of  matter  will  be 
kept  up  80  as  to  admit  of  the  puhlication  of  a  volume,  with  the  usual 
additions,  or  abstracts  of  Pupere,  every  year,  until  the  completion  of 
the  Work. 

"  The  preparation  of  an  Index  to  the  whole  of  the  volumes  is  now 
occupying  iho  attention  of  the  Council. 

"When  Gmelim'b  Work  has  been  brought  to  a  conclusion,  a 
anitahle  opportunity  will  be  presented  for  considering  the  course  to  bo 
|>urBucd  with  reference  to  the  future.  The  obstacle  to  the  extension 
of  the  Society,  to  which  allusion  has  beeu  made,  will  then  cease  to 
exist.  New  works  may  be  undertaken,  for  the  selection  of  which 
ample  lime  will  have  been  afforded.  These  may  resemble  in  character 
the  works  previously  produced,  or  it  may  be  thought  desirable  to 
undertake  works  of  a  dilteicnt  description,  which  would  attract  a  new 
class  of  iiiemlicrs,  and  ihe  extension  or  reconstruction  of  the  Cavendish 
Society  would  be  the  probablu  result. 

"  The  Council  feel,  however,  that  they  cannot  too  strongly  impress 
upon  the  members  the  importance  of  retaining  the  support  of  all 
the  present  subscribers  to  the  Society,  until  the  Work  on  which  they 
have  been  so  long  engaged  is  brought  to  a  satis^tory  conclusioD." 
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It  was  inOTcd  by  Da.  Roscoe,  of  MoncbeBter,  Bccondcd  by 
Damiei.  H*hbury,  Esq.,  and  received  unnnimouBly — 

"ThatthcReport  just  rend  bp  received,  approved,  Bnd  adopted." 

The  Meeting  llipn  proceeded  to  the  election  of  Officers  for  the 
ensuing  year,  and  the  following  Gentlemen  were  declared  to  have 
been  duly  elected : — 

TnOMAB   GBiRAll,    F.R.3. 

A.    W.    HonuNH,   Ph.  D.,   LL.D., 

P.R.S. 
HinKT   BEAtritONT   Liisoy.  H.D., 

F.R.S. 
W.  A.  Mix-LBB,  M.D.,  F.R.8. 

BoBEltT    POBRETT,    F.R.S. 
WuiliK    BuiBFEY,    M.D.,   F.R.8. 


PaOfEBSOB  Bhauiie,  F, 
Eam.  of  Bcrlinotun,  P.B.S. 

WiLTEB   CBCM,    F.R.S. 

JoH»  DiTT,  M.D.,  F.K.S. 
CHiamiO.M.DAirBB»y,M,D.,F.K.S. 

MlOHUL  FjHADiT,  D.C.L.,    F.R.S. 
JOHK  Qbahu,  F.C.S. 


Ret.  J.  Bablow,  F  U.S. 

0.  B.  BucKTOK,  F.R.S, 

Udoalo  Caufbell,  F.C.S. 

P.  J.  Chabot,  M.A..  F.R.A.8.,  F.C.S. 

Fhkdebic  Clai'det,  F.CS. 

Wasben  De  la  Rue,  Ph.D.,  F.R.S. 

W.  Febqpson,  E<q. 

J.  H.  G11.BEBT,  ni.D.,  F.CS. 


Q:aunr(T. 


DASlKt  Hakbcbt,  F.L.S, 

CuABtlS    HlISCH,   F.C.S. 

N.  S.  Maskblthe,  F.C.S. 
WlLLLAU  OOLltiO,  M,B.,  F.B.8. 
Tbenhau  Reeks,  Esq, 
J.  Deksau  SuiTH,  F.C.S. 
R.  D.  TnoMaoM,  M.D.,  F.R.S. 
Cot,o^EL  Phiue  Voeke,  F.R.S. 


Crrfl'urtr. 

Oeobob  DixoH  LovaeiAvr,  M.D.,  9,  Upper  Tlmmca  Street. 

^rtrrtarg. 

Tireormtrs  Rsswood,  Ph.  D.,  19,  MoniAgae  Street,  RiuBell  Sqaa 


tloUtctar. 

StB.  TnoMAS  West,  lliirlinct.'ii  Hoilw,  PiccadiUy.  W. 

9ornt  for  t\tt  SMIribuIian  of  HooU,  Irt. 

Me.  F.  Habbisos,  G9,  Paix  Halx,  S.W. 

It  was  resolved — 

"ThatDB,  Franki.akd  and Messbs.  Thomas  Htdb  Hills 
and  AlfbgdSmeb  be  appointed  Auditors  for  the  ensuing  year." 
The  following  Resolutions  were  unanimously  adopted:— 

"'ITiat  the  thanks  of  the  Meeting  be  given  to  the  Pre- 
sident, CorKciL,  and  Officebs,  for  their  eerriccs  to  the 
Society." 

•'  That  the  thanks  of  the  Meeting  be  given  to  the  Hoyosi.sy 
Local  Seceetaries  for  their  services  to  the  Society." 

"  Thnt  the  thanlcB  of  the  Meeting  be  given  to  the  Chemical 
Society  for  the  use  of  their  rooms." 

TIIEOI'lIILUS  REDWOOD,  Skcbetauy, 
19.  Montague  St.,  RuHell  Square,  &  IT,  Bloorasbury  Square. 


OBJECTS,  &c.,  OF  THE  CAVENDISH  SOCIETY. 


Thb  Cavendish  Society  was  instituted  for  the  promotion  i 
Chemistry  and  ita  allied  Ecii?iicei>,  bv  the  difituion  of  the  Uter&tuz 
of  these  subjeote. 

The  subsaription,  constitutiDg  membership,  is  one  guinea  a-j-ear, 
to  be  pnid  in  advance;  and  the  subsciiption  becomes  due  on  tlio 
1st  of  Januiiry  of  each  year.  A  member  is  entitled  to  a  copy  of 
every  book  publinhcd  by  ibe  Society  ft>r  the  year  for  which  he  hu 
eubsci'ibed,  but  no  member  can  receive  the  Society's  publico tioM 
until  his  subscription  baa  been  duly  paid. 


WORKS  OF  THE  CAVENDISH  SOCIETY. 

1848. 
1.— CHEMICAL   REPORTS    AKD    MEMOIRS.     Edited  hy  Tboku 

Grauam,    F.R.S.     (Out  uf  Print.) 
2.— HAND-BOOK  OF  CUEMI8TRY.      By  Leopold  QnsLia.     Tivm 
bted  by  Umnv  VVaiib,  B.A.,  F.C.S.    VoL  I. 
1849. 

a— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  Ghkhs.  7o1.  ILJ 
4.— HAND-BOOK  OF  CHEMISTRY.  Bt  Leopold  Gmblis.  VoL  111 
5.— THE    LIFH    AND    WORKS   OP   CAVENDISH.    By  Dr.  Qbob* 

1850. 

6.— HAND-BOOK  OF  CHEMISTRY.  By  Lbopol»  Oxeliw.  Vol.  If 
7^HAHD-B00K  OF  CHEMISTaY.    By  Lbopolb  Onamr.    Vol.  f 

1861. 
8.— PHySIOLOGICAL     CHEMISTRY.      By    Pbofebsob 

Translated  by  QEoitoa  E.  Day,  M.D.,  F.R.S.     VoL  I.    (Out  oi 

Print.) 
9.— HAND-BOOK  OF  CHEMISTRY.    By  Lmpoui  Gkilib.    VoL  T 

1852. 
10,— HAHD-BOOK  OP  CHEMISTRY.    By  Lbopolp  Ojcelim.  Vol  VH. 

lOrgauic  Chemistry,  VoL  I.) 
11.— PHYSIOLOOJCAL  CHEMISTRY.  DypHorKSBOB  LEni«*jis,  Vol.  II. 
IZj— ATLAS  OF  PLAT^  bblatiso  to  PHYSIOLOGICAL  CUEMIf 

TRY.     By  Dr.  Otto  FtiSKB, 

(Supplement  to  LiinMANM's  PmBiOLOotoAL  Cbikistki.) 

1853. 

13.— HAND-BOOK  OF  CHEMISTRY.  By  LiOTom  Qmlir,  VoLVm 

(Organic  Chemistry,  Vol.  II.) 
14.— ELEMENTS  OF  CHEMICAL  AND  PHYSICAL  OBOLOOY.    ^ 

Pbofebsok  BucBor.    Vol.  I. 

18M. 
la.— THE   LIFE  AND  SCIENTIFIC  BESKARCHES  OF  DALTON 

By  Dr.  W.  C.  Himht,  F.R.S. 
16.— PHYSIOLOGICAL    CHEMISTBY.      By    Protwbor    Lehhahs. 

Vol.  in, 
17.— LAURENT'S  CHEMICAL  METHOD.    TraMl»ted  by  Vfm.  Qp] 

M.B, 


:85fl. 

18.— HAND-BOOK  OP  CHEMISTRY.    By  Leopold  Gmblw,   Vol.  IX. 

(Organic  Chemistry,  Vol,  III.) 
19.-ELEMENTS  OF  CHEMICAL  AND  PHYSICAL  GEOLOQY.    By 

PBOFESaOB   BlBCHOF.      Vol,    II. 

18.56. 
2a-HAND  BOOK  OP  CHEMISTRY.    By  L«onn»  Ojieliii.    Vol.  X. 

(Organic  Chemistry,  Vul.  IV,) 
21.— HAND-BOOK  OF  CHEMISTRY,  By  Leopold  Qmblin,    Vol  XII. 
(Orgauic  Chemistry,  Vol.  VI.) 

1857. 
21- HAND  BOOK  OP  CHEMISTRY,   By  Leopoib  Ghelik.  Vol.  XI. 
(Organic  Cliemirtry,  Vol,  V.) 

1858. 

23.^ELEMENTS   OF   CHEMICAL   AND    PHYSICAL    GEOLOGY. 

Bj  Pbofexsob  Biacuor,     Vol.  Ill, 

IS.i9. 

S4.— HAND  BOOK  OF  CHEMISTRY,  By  Leopold  Gjulin,  VoLKIIL 

(Organic  ChemiHtry,  Vol.  VII.) 


CHEMICAL  EEPOBTS  AND  MEMOIRS.  Edited  l.y  Pbovebsob 
OltAaAM.     This  worlc  is  out  of  print. 

GHELIN'S  HAND-BOOK  OF  CHEM[STRT.  Trftnslated  and 
Edited  by  HESBr  Wjtrg.  B.A.,  F.C.S. 

The  first  Voliuoe  of  thie  Work  treating  of  Physioa,  is  out  of 
print.    The  Fiye  Volumes,  from  Vol,  II  to  Vd.  VI,  ooni- 
prising  the  Iiiorgaiiio  Chemistry,  may  be  obtainBd   for    £1    6     f) 
The  Tth  and  8th  Volumes,  beiog  the  first  two  volumes  of  the 

part  treating  of  Clonic  Chemistry,  for        110 

The  9th  Rud  loth  Volumes,  for        110 

The  subsequent  volumes  oan  only  be  obtained  by  mbBaribing  far  th« 
years  for  which  they  are  issued. 

LEHMANN'S  PE7BIOL0GICAL  CHEMISTKY.  TnmsUUd  and 
Edited  by  D».  0.  E.  Day,  F.R.S. 

The  First  Volume  of  this  work  is  out  of  print.  There  still  remain  a, 
few  copies  of  the  Second  and  Third  Volumes,  and  of  Dr.  Otto  Funke'a 
AtUs  of  Phynobgioal  Plates,  which,  together,  ia*y  he  obtained  tot 
£1  1(. 

BISCHOFS  ELEMENTS  OF  CHEMICAL  AND  PHYSICAL 
GEOLOGY. 

The  First  and  Second  Volumes  of  this  Work  are  supplied  for  a  sub- 
Bcriptiun  of  i:l   Is. 

THE  LIFE  AND  WORKS  OF  CAVENDISH.  By  Dr.  Geo.  Wilsob. 

THE  LIFE  AND  SCIENTIFIC  RESEARCHES  OF  DALTON. 
By  Dr.  W.  C.  IIekhv,  F.H.S. 

LAURENT'S  CHEMICAL  METHOD.    Translated  by  Dr.  OnLisa. 
These  three  Works  are  supplied  for  a  subscription  of  j£l   U. 

,*  Applicatiooa  for  the  works  of  the  Cavendish  Societv,  are  to 
khe  made  to  the  Agent,  Mr.  Harrison,  59,  Pall  Mall,  S.W.  ' 
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AbeTdem—Dr.  B.  Rittray. 

QHermey-Oi.  B.  Hoakina,  F.K& 

Bani  Kfj)— Thomas  Becslej,  Esq. 

ira2i/-<»-Joha  W.  Qarilok,  U.D. 

Bath— J.  P.  Tylee,  Esq. 

//hJI— Thomu.  J.  Smith.  Eeq, 

iMi*-W.  8,  Ward,  E*q. 

B«rfM-W.  B.  Crowfoot.  Esq. 
BeAford-yi.  Blower,  Egq, 

""^-ir»'B°';:z"p>,.D. 

&JftMi-Dr.  J.  F.  Hodges. 

LlandUo—K  HoTgan,  Esq. 

„      ,              (John  Oraham,  Eiiq. 

Bolloii—U..  H.  Walaon,  Esq. 

Bradford— ^Dhun  Parkinson,  Ph.  D, 

rar  Itoge".  Esq- 

BrUU>l-yim.  Henipilh,  Esq. 

A^onneA— Edward  Arnold.  Ew]- 

Cambridge—Vf.   H.   Miller,   Esq., 

Xoft.HffAam-JaBeph  Wbite,  E>q. 

M.A.,  P.R.S. 

(V^ni— H.  J.  fimitk.  Esq. 

Ca«(CT^E.D.  Grindley,E«|. 

St.  ABdr^t-l}r.  a.  E.  Day,  F.E.S. 

mjton—O.  F.  Schacht,  Eeq. 

£'{.    Ar^'<    (Z.anauAiW)— Jkmw 

Cor£— Thomas  Jennings,  Esq. 

Shanki,  Esq. 

iJuWin— Dr.  J.  Apjoha. 

Edinbvrgh~VT.  Geo.  Wilgon,  P.E.8.B. 

Exttei — George  Cooper,  Esq. 

Esq, 

^ironsm-Dr.  Thoinas  VlUiua. 

Oalmay—Dx.  T.  H.  Eowncy, 

\rolvcrhamplcn-a.  Walker.  E*}. 

ronierter— W.  Perrins,  Eki.                H 

ewpor(-Dr.  W,  Unttaay,  B.N. 

rori-W.  Q.  PrMter.  E«i.                ■ 

^^^^H  ~                                         UNITED                                                         ^^ 

^^^^H                          Ntv,  ror£-Henry  Baillier«.  E«q.,  SBO,  BrMdw*r-                     ^| 

^^^^^                 ItABBiaoH  AHD  SoN*,  Pbiktcrs,  St   MAKtiN-a  U»«.  W.C    U     1^1 
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